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What  in  the  World! 

Radio  City  Music  Hall,  overlookins  its  mani- 
lest  shortcominss  as  a  place  of  entertainment 
for  anything  less  than  colossal  spectacles,  is  a 
grand  show  by  itself.  With  a  ceiling  which 
gives  the  impression  of  being  roofless,  because 
it  is  all  roof,  and  with  lighting  effects  and  per¬ 
fection  in  the  mechanism  of  stage  and  scenery 
handling  which  is,  to  say  the  least,  literally 
breathtaking,  this  theater  is  an  inexhaustible 
source  of  refreshing  ideas.  We  present  the 
story  of  the  technical  electrical  accomplish¬ 
ments,  or  such  of  them  as  may  be  crowded 
into  five  pages. 

• 

Just  about  the  time  that  it  seems  pretty  well 
established  that  no  further  progress  toward 
economies  and  improved  designs  may  be  made 
in  a  certain  branch  of  the  electrical  art  some  one 
is  almost  sure  to  upset  the  know-it-alls.  There 
is  distribution,  for  example.  Down  in  Mem¬ 
phis  the  engineers  got  busy  on  the  basis  that 
something  could  be  done— and  did  it.  Per¬ 
haps  not  applicable  in  the  same  way  in  some 
other  communities,  but  nevertheless  proving 
that  the  millennium  is  not  yet. 
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Can  electric  house  heating  become  a  per¬ 
manent  utility  load  upon  a  strictly  commercial 
basis?  Canada  tried  out  31  installations  last 
winter,  decided  that  it  was  fine  for  the  utility 
which  had  excess  power  to  dispose  of,  par¬ 
ticularly  hydro,  and  dandy  for  the  fairly  well- 
to-do  customers,  which  probably  excludes 
most  of  the  Johns  and  Marys  by  any  defini¬ 
tion  of  well-to-do-ness. 
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A  Vrotective  Qase 


for  the  Older 
Types  of  Watt- 
hour  Meters 


N 


JL  ^  OT  long  ago,  General  Electric  introduced 
a  protective  case  for  G-E  Type  I-l6  and  other 
modern  types  of  single-phase  watthour  meters. 
It  was  widely  accepted,  and  many  thousands 
have  been  installed. 

General  Electric  now  offers  a  case  similar  to 
the  first  one,  except  that  it  is  especially  design¬ 
ed  to  accommodate  older  types  of  single-phase 
watthour  meters;  namely,  those  built  as  far  back 
as  15  or  20  years.  It  will  also  accommodate 
modern  types  of  meters. 

Die-cast  of  aluminum  —  strong,  durable,  and 
noncorrodible  —  these  cases  completely  protect 
meters  from  wind,  rain,  snow,  and  sleet.  They 
also  protect  revenue,  because  access  to  a  meter 
is  impossible  without  leaving  positive  evidence 
of  tampering. 

Bulletin  GEA-1243C  gives  complete  informa¬ 
tion  about  these  two  cases.  For  a  copy,  address 
the  nearest  G-E  office,  or  General  Electric 
Company,  Dept.  6A-201,  Schenectady,  N.  Y. 
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FOR  OLDER  TYPES 

G-E  protective  case  for  the  older  types  of 
single-phase  watthour  meters 


FOR  MODERN  TYPES 

G-E  protective  case  for  Type  1-16  and 
other  modern  types  of  single-phase  watt¬ 
hour  meters 
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Utility 

Tl'ST  WHAT  fate  awaits  the  electric 
.1  li^lit  and  power  industry  code,  pre¬ 
sented  to  the  NRA  by  the  Edison  Elec¬ 
tric  Institute  several  weeks  ago,  appears 
j)rol)leniatical.  Just  as  uncertain  re¬ 
mains  the  ultimate  attitude  to  he  ex¬ 
pected  of  state  commissions  in  regard  to 
the  potential  conflicts  of  authority  im¬ 
plied  and  the  general  policy  in  regard 
t(i  rates  and  increased  costs  under  re¬ 
employment  agreements. 

Hflicially  NRA  says  nothing.  Unofli- 
cially  individuals  of  its  staff  have  ex¬ 
pressed  doubt  as  to  the  ability  of  NRA 
to  bring  about  higher  wages  and  shorter 
hours  throughout  the  utility  industry 
should  state  regulatory  hcnlies  definitely 
object.  It  is  considered  that  in  court 
actions  state  authority  and  jurisdiction 
would  in  all  likelihood  he  upheld.  The 
c(Mle  it.self  awaits  hearings  which  have 
not  as  yet  been  scheduled.  The  NRA 
has  refused  to  accept  responsibility  for 
increased  gas  or  electric  rates  which 
may  result  from  code  acceptance  by 
utilities. 

New  Hampshire  Commission  asks 
that  utilities  hold  off 

^ir^t,  and  only  one,  of  the  state  regu- 
lator\  bodies  to  interfere  with  utility 
participation  in  the  NRA.  the  New 
Hampshire  Public  Service  Commission 
late  last  week  through  Commissioners 
■Mayland  H.  Morse  and  H.  Styles 
Rriflges  advised  utilities  there  not  to 
''ijrn  any  NRA  cexle  until  the  commis- 
J'ion  gave  its  approval.  Chairman  Mor.se 
stated ; 

The  commission  feels  that  the  public 
utilities  should  not  go  into  this  hastily  with 
snap  judgment  on  a  popular  wave,  but 
should  give  it  full  study.  New  Hampshire 
's  a  small  state  and  operating  expenses  of 
public  utilities  should  be  kept  flown.  VVT 
<lo  not  want  any  utility  to  sign  a  code  until 
•be  commission  approves  it.  as  it  would 


Doubts 

approve  any  other  managerial  or  operating 
contract. 

If  operating  expenses  are  increased  there 
will  follow,  presumably,  a  flood  of  peti¬ 
tions  to  the  commission  for  rate  advances. 
There  are  a  number  of  electric  light  com¬ 
panies,  telephone  companies,  nine  gas  com¬ 
panies.  two  street  railways,  a  number  of 
bus  lines  and  water  companies  in  New 
Hampshire.  If  all  applied  for  increases  in 
rates  there  would  result  great  delay  before 
the  commission  could  act. 

This  does  not  mean  that  we  do  not  want 
to  co-operate  with  the  NRA  or  the  federal 
government.  We  do,  but  we  feel  that  this 
is  no  time  for  hasty  action  that  may  be 
regretted  later  on. 

Commissioner  Bridges  stated: 

So  far  as  we  can  determine,  fieneral 
Johnson  expects  the  increases  in  the  cost 
of  doing  business  to  be  passed  on  to  the 
consumer.  The  New  Hampshire  commis¬ 
sion  is  not  certain  that  it  would  i)ermit  a 
public  utility  to  increa.se  rates  to  consum¬ 
ers  simply  because  the  companies  signed 
a  code. 

No  New  Hampshire  utilities  have 
signed  the  federal  code  thus  far. 

Many  electric  utilities  in  various  states 
have  specifically  indicated  in  the  com¬ 
munities  they  serve  that  they  would  sign 
such  a  code  as  that  which  has  been  sub¬ 
mitted  for  consideration  to  the  NR.X. 
Some  have  already  increa.sed  the  num¬ 
ber  of  employees  and  the  amounts  of 
payrolls  to  meet  the  terms  of  the  cvnle 
submitted. 

Other  cfxies  under  way 

Action  and  discussion  upon  other 
electrical  industry  cofles  are  being  had 
and  the  Radio  Manufacturers  Associa¬ 
tion.  it  has  been  announced  by  Deputy 
\V.  L.  Allen,  has  withdrawn  its  request 
for  exemption  from  the  cfxle  of  fair 
competition  for  the  electrical  manufac¬ 
turing  industry  and  has  notified  the  ad¬ 
ministrator  that  the  radio  industry  will 


Code  Stirs  Further 


comply  with  all  the  provisions  of  the 
code  negotiated  by  NRA  with  N.E.M.A. 

The  National  Electrical  Wholesalers 
.As.sociation  is  preparing  to  submit  a 
code  at  an  early  date. 

The  lighting  e(|uipment  industry- 
through  the  Artistic  flighting  h'quip- 
ment  Association  has  submitted  a  code. 

T'he  National  Battery  Manufacturers 
As.sociation  has  presented  a  code  on  be¬ 
half  of  the  electric  storage  and  wet  pri¬ 
mary  battery  inrlustry  which  was  sched¬ 
uled  for  a  hearing  late  this  week. 

T 

Induction  Heating  Applied 
to  Enamel-Baking  Process 

.\t  the  sheet  metal  parts  division  of  the 
Plymouth  Motor  Car  Corporation,  De¬ 
troit,  .Mich.,  heat  is  being  applied  for 
the  baking  of  enameled  surface  by  elec¬ 
trical  induction  in  the  metal  covered  by 
the  enamel.  Induction  heating  is  not 
new,  hut  previous  commercial  applica¬ 
tions  have  l)een  for  melting  furnaces  and 
with  the  use  of  alternating  current  of 
high  frequencies. 

In  the  three  ovens  now  in  operation 
at  the  Plymouth  plant  for  baking  enamel 
on  thin  metal  parts  such  as  radiator 
shells,  headlight  bodies,  etc.,  the  heating 
is  accomplished  in  two  at  180  cycles  and 
in  the  third  at  360  cycles.  The  appli¬ 
cation  of  the.se  comparatively  low  fre- 
(piencies  to  induction  heating  is  the 
work  of  h'.  L.  Bailey,  formerly  with  the 
General  Electric  Company  in  Detroit, 
who  has  devoted  the  past  few  years  to 
the  development  of  the  idea  and  is  now 
working  the  idea  out  commercially  un¬ 
der  contract  in  the  Plymouth  factory. 

A  feature  of  the  new  type  of  enamel¬ 
ing  oven,  appreciated  by  the  men  who 
operate  them,  is  that  they  are  compara¬ 
tively  cool.  The  temperature  gradient 
in  these  ovens  is  from  the  work  to  the 
oven  wall  rather  than  from  the  wall  to 
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the  work  as  is  the  case  in  ovens  heated 
hy  radiation  or  convection,  so  that  the 
air  teinj)erature  in  the  ovens  is  about 
1(K)  dep.  lower  than  that  of  the  work. 

T 

National  Rural  Project 
Issues  Final  Report 

With  some  of  its  work  unfinisherl,  hut 
with  provisions  made  for  carrying;  that 
out.  the  national  rural  electric  project 
at  College  I’ark,  Mfl.,  has  terminated  its 
activities.  A  repcirt,  just  released,  has 
indicate<l  the  accomplishments  of  the 
past  five  years. 

Org;anized  in  June,  l‘J28,  throug;h  the 
co-operation  of  representatives  of  the 
National  Committee  on  the  Relation  of 
Fdectricity  to  Afjriculture,  the  National 
Electric  Lig;ht  Association,  University 
of  Maryland  and  Consolidated  Gas, 
Electric  Lig;ht  &  Power  Company  this 
project  was  estahlished  to  expire  June 
of  this  year. 

Eijuipment  placed  in  use  was.  ujion 
the  completion  of  the  project,  to  the 
extent  of  03  per  cent  ahsorhed  throug;h 
juirchase  hy  the  farmers  who  had  co¬ 
operated. 

T 

Tennessee  Authority 
Announces  Power  Policy 

Definitely  stating;  its  g;uiding;  fiolicy  in 
reg;ard  to  private  and  public  develop¬ 
ments,  existing  and  contemplated,  in  the 
district  under  its  supervision  the  Ten¬ 
nessee  Valley  Authority  issued  the  fol¬ 
lowing;  statement  late  this  week  : 

The  business  of  gfeiieratiiiR  and  dis¬ 
tributing;  electric  power  is  a  public  busi¬ 
ness.  Private  and  public  interests  in  the 
business  of  power  are  of  a  different  kind 
and  (piality  and  should  not  be  confused. 
Tbe  interest  of  the  public  in  the  widest 
possible  use  of  power  is  superior  to  any 
private  interest.  Where  the  private  in¬ 
terest  and  this  public  interest  conflict  the 
public  interest  must  prevail. 

Where  there  is  a  conflict  between  public 
interest  and  private  interest  in  power 
which  can  be  reconciled  without  injury  to 
the  public  interest,  such  reconciliation 
should  be  made.  The  right  of  a  community 
to  own  and  operate  its  own  electric  plant 
is  undeniable.  This  is  one  of  the  meas¬ 
ures  which  the  people  may  properly  take 
to  protect  themselves  against  unreasonable 
rates.  Such  a  course  of  action  may  take 
tbe  form  of  acquiring  the  existing  plant, 
or  setting  up  a  c*>mpeting  plant,  as  cir¬ 
cumstances  may  dictate. 

Tbe  fact  that  action  by  the  Authority 
may  have  an  adverse  economic  effect  upon 
a  privately  owned  utility,  should  be  a  mat¬ 
ter  for  the  serious  consideration  of  the 
board  in  framing  and  executing  its  power 
program,  but  it  is  not  tbe  determining 
factor.  Tbe  most  im|M>rtanf  considerations 
are  the  furthering  of  the  public  interest  in 
making  p<jwer  available  at  tbe  lowest  rate 
consistent  with  .sound  financial  jMdicy,  and 


tbe  accomplishment  of  the  scxial  objectives 
which  low  cost  power  makes  possible.  The 
Authority  cannot  decline  to  take  action 
solely  upon  the  ground  that  to  do  so  would 
injure  a  privately-owned  utility. 

To  provide  a  workable  and  economic 
basis  of  operation,  the  Authority  plans 
initially  to  serve  certain  definite  regions 
and  to  develop  its  program  in  those  areas 
before  going  outside.  Every  effort  will 
f)e  made  by  the  Authority  to  avoid  the 
construction  of  duplicate  physical  facilities, 
or  wasteful  competitive  practices.  Accord¬ 
ingly,  w'here  existing  lines  of  privately- 
owned  utilities  are  required  to  accomplish 
the  Authority’s  objectives,  as  outlined 
alK)ve,  a  genuine  effort  will  be  made  to 
purchase  such  facilities  from  the  private 
utilities  on  an  equitable  basis. 

Accounting  should  show  detail  f)f  costs, 
and  permit  of  comixirison  of  operations 
with  privately-owned  plants,  to  supply  a 
“yardstick”  and  an  incentive  to  both  priv¬ 
ate  and  public  managers,  dhe  accounts 
and  rcc«)rds  of  the  Authority  as  they  per¬ 
tain  to  power  will  always  be  oiwn  to  in¬ 
spection  by  the  public. 

T 

Earth-Generated  Steam 
to  Serve  Italian  Railways 

That  part  of  the  Ea.scist  .state  railways 
operating  on  a  160-milc  .section  between 
Rome  and  Elorence  will  l)e  served  hy 
electrical  energy  generated  hy  natural 
steam  emerging  from  the  earth  near 
Livorno  in  Tuscany. 

.Steam  is  to  be  obtained  from  a  geyser 
said  to  develop  220,000  lb.  an  hour  at  a 
pressure  of  nearly  60  lb.  per  square  inch 
and  a  tem}>crature  of  190  deg.  C.  This 
source,  used  in  conjunction  with  other 
smaller  geysers,  is  said  to  he  capable  of 
supplying  a  generating  capacity  of 
20,(XK)  kw. 

T 

Georgia  Commissioners  6all<eci 

Ihiless  the  Appellate  Court  holds  to 
the  contrary,  the  five  ousted  members 
of  the  Georgia  Public  Service  Com¬ 
mission  will  not  be  able  to  obtain  a 
court  review  of  the  Governor’s  action 
in  removing  them,  for  Judge  E.  E. 
Pomeroy,  in  the  Pulton  Superior  Court, 
has  refused  to  sanction  their  applica¬ 
tions  for  a  certiorari,  w'hich  would 
have  brought  their  cases  into  court. 

T 

Wholesalers  Discuss  Code 

•Major  discussion  at  the  meeting  last 
week  of  the  National  Electrical  Whole- 
.salers  Association  centered  around  the 
NR  A  code  under  consideration  hy  that 
electrical  indu.stry  group.  That  a  code 
will  be  presented  to  Washington  for 
early  consideration  hy  NRA  officials 
seems  assured.  Constitutional  amend¬ 
ments  to  alter  the  eligibility  clauses  for 
association  membership  were  approved 
as  proposed,  previous  limitations  having 
been  thereby  lifted. 


New  Energy-Storage  System 
Offers  Unusual  Features 

Development  of  a  new  system  for  the 
storage  of  off-peak  energy,  differing 
from  the  Ruths  steam  accumulator  plan 
or  pumped  storage  hydro  schemes,  has 
been  undertaken  abroad.  F.  Marquerr*- 
of  Mannheim,  Germany,  has,  in  col¬ 
laboration  with  engineers  of  the  Escher 
Wyss  Engineering  Works,  Ltd.,  been 
responsible  for  the  process  and  has 
vested  his  rights  in  the  latter  organiza 
tion.  The  plan,  which  may  he  used  in 
connection  with  either  hydro  or  steam  | 
stations,  is  .said  to  he  low  in  cost  and  1 
to  he  applicable  anywhere.  j 

This  thermodynamic  storage  prex-ess  | 
involves  a  self-contained  regenerative  j 
.system  which  is  in  its  essentials  wholly  | 
independent  of  any  fuel.  Heat  is  pumped  j 
from  a  low  to  a  high  temperature  level  j 
hy  means  of  a  heat-pump  (turbo-coin-  | 
pressor)  and  the  energy  subsequently  j 
recovered  in  a  steam  turbine.  Thus 
water  vapor  is  withdrawn,  by  means 
of  the  turbo-compressor  driven  by  sur¬ 
plus  electrical  energy,  from  a  water 
storage  reservoir,  compressed  and  con¬ 
densed  in  a  receiver.  This  accumulator 
is  then  discharged  through  a  steam  tur¬ 
bine  producing  peak  load  in  the  usual 
way.  The  exhaust  steam  is  condensed 
to  return  to  the  reservoir.  In  practice 
this  involves  a  machine  which  alter¬ 
nately  works  as  a  motor  and  as  a  gen¬ 
erator,  depending  upon  whether  it  is 
linked  to  an  accompanying  compressor 
or  turbine. 

•\ccording  to  Herr  Mar(|ucrre,  the 
efficiency  of  such  an  installation  is  to 
a  large  mea.sure  dependent  upon  the 
amount  invested  in  plant  and  equipment. 
With  average  conditions  of  first  cost 
an  efficiency  of  between  48  and  50  i)er 
cent  may  be  looked  for.  This  includes 
all  losses  with  a  single  daily  discharge 
at  fairly  constant  load.  A  value  of  45 
per  cent  may  be  achieved  even  under  un¬ 
favorable  conditions. 

In  the  case  of  a  projected  IS.tKK)  kw., 
to  supply  about  30,000  kw.-hr.,  it  was 
found  that  including  the  price  of  the 
building  and  equipment,  but  excluding 
the  cost  of  the  ground,  such  an  installa¬ 
tion  could  be  made  for  roughly  245 
Swiss  francs  ($61)  per  kilowatt  maxi¬ 
mum  output. 

T 

Refrigerator  Prices  Up 

Increase  in  the  price  of  electric  refrig¬ 
erators  effective  at  once  has  been  an¬ 
nounced  by  R.  C.  Cosgrove,  manager 
refrigeration  department  of  the  West- 
inghouse  Electric  &  Manufacturing 
Company.  In  commenting  on  the  price 
increase  Mr.  Cosgrove  stated:  “\\  ith 
the  price  of  raw  materials  and  lahor 
substantially  advanced,  it  has  been  found 
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necessary  to  increase  retail  price  of  the 
finished  product  to  maintain  a  sound 
merchandising  program  and  to  stabilize 
production.  Prices  of  some  of  the  raw 
materials  used  in  the  manufacture  of  our 
product  have  advanced,  in  many  cases, 
as  high  as  100  per  cent  within  the  past 
lew  months  ...” 

T 

New  York  Rate  Hearings 
Bring  $8^870,000  Cut 

(  haracterizing  as  “a  shocking  departure 
fiami  the  law  and  basic  principles  which 
govern  the  fixing  of  fair  and  reasonable 
rates”  an  order  of  the  state  Public  Serv¬ 
ice  Commission  directing  that  New 
\’ork  City  and  Westchester  electric  com¬ 
panies  make  rate  reductions  calculated 
to  amount  to  $8,870,000,  George  B. 
Cortelyou,  president  of  the  Consolidated 
(ias  Company,  directed  that  an  applica¬ 
tion  to  the  commission  to  reconsider  its 
action  will  be  filed.  This  was  done  late 
this  week.  Mr.  Cortelyou  did  not  specify 
the  course  to  be  taken  by  the  companies 
in  the  event  that  the  commission  refused 
to  reconsider. 

The  cut,  6  per  cent  on  all  metered 
sales,  will,  according  to  the  commission, 
reduce  the  companies’  charges  to  con¬ 
sumers  by  approximately  $8,900,000  in 
the  year  beginning  September  1,  for 
which  period  the  order  was  made  ef¬ 
fective.  This  order  was  adopted  after 
tlie  defeat  of  a  motion  at  a  meeting  of 
the  commission  by  Chairman  Maltbie 
for  a  reduction  of  10  per  cent,  or  $15,- 
0(M),(XX).  Mr.  Maltbie’s  opinion  recom¬ 
mending  the  larger  reduction  was  based 
upon  the  size  of  the  surpluses  of  the 
companies,  the  excess  over  6  per  cent  on 
the  stated  value  of  common  stock  of  each 
company,  the  amount  of  dividends  paid 
on  such  common  stocks  and  the  com¬ 
pany  reports  as  to  book  values.  Com¬ 
missioner  Brewster  offered  a  dissenting 
opinion,  questioning  the  legality  of  this 
recommendation.  Mr.  Maltbie  then 
voted  to  agree  with  Mr.  Brewster  “in 
order  that  consumers  may  have  some  re¬ 
duction  immediately.” 

1  he  organizations  affected,  all  sub¬ 
sidiaries  of  Consolidated  Gas  Company, 
are  New  York  Edison,  United  Electric 
higlit  &  Power,  Brooklyn  Edison,  New 
\  ork  &  Queens  Electric  Light  &  Power 
and  Bronx  Gas  &  Electric.  Two  other 
companies  figured  in  the  hearings. 
V\estchester  Lighting  Company  was  or¬ 
dered  to  reduce  its  rates  by  3  per  cent 
and  Yonkers  Electric  Light  &  Power 
fom))any  was  excluded  from  the  pro- 
visi(jns  of  the  rate  order. 

President  Cortelyou  protests 

‘‘Since  1907  these  companies,”  Mr. 
Cortflyou  stated  in  his  protest,  “have 
been  regulated  by  the  state  of  New 
^ork  so  their  rates  and  capitalization 
have  been  matters  of  constant  study  and 


the  period  of  high  prices  the  rates  were 
not  advanced,  but  on  the  contrary  were 
decreased.  In  the  year  1931,  by  negotia¬ 
tion  with  the  commission,  a  rate  reduc¬ 
tion,  intended  to  be  $5,50t),(XK),  was  put 
into  effect  in  New  York  City.  In 
practice  this  amounted  to  more  than  $8,- 
5(K),(XK).  By  further  negotiation  West- 
chester’s  rates  were  reduced  $1,500,000. 
For  the  year  1932  the  net  earnings  of 
the  companies  decreased  an  additional 
$4,000,000,  because  of  lessening  sales  of 
electricity.  In  1933  $5,000,000  of  addi¬ 
tional  annual  ta.\es  were  imposed  by  the 
federal  government.  These  items  total 
$19,000,000  annually. 

“As  to  alleged  increases  in  dividends, 
the  entire  ownership  of  the  Consoli¬ 
dated  Gas  group  of  companies,  except  a 
small  number  of  shares,  is  represented 
by  the  ownership  of  the  common  stock 
of  the  Consolidated  Gas  Company  of 
New  York  which  is  held  by  more  than 
1(X),000  stockholders.  This  company  in 
April  of  this  year  reduced  its  dividend 
by  15  per  cent.  The  dividends  paid  by 
the  New  York  Edison  Company  and  by 
the  Westchester  company  were  reduced 
in  1932.  The  only  increases  from  other 
companies  were  small  in  amount  and  had 
no  relation  to  what  investors  in  the  en¬ 
terprise  received. 

"The  hearings  of  the  Public  Service 
Commission  were  summarily  closed  be¬ 
fore  the  cfxle  for  the  electric  light  ami 
j)ower  industry  had  been  approved  by 
the  National  Recovery  Administration. 
On  Tuesday  of  last  week  our  companies 
executed  the  President’s  Re-employment 
.\greement,  the  effect  of  which  will  1k‘ 
to  add  a  large  number  of  employees  and 
a  very  substantial  amount  to  our  pay¬ 
rolls.  In  addition  to  these  direct  labor 
costs,  coal,  oil  and  the  other  many 
commodities  which  enter  into  our  oper¬ 
ating  costs  will  be  increased.  From  my 
long  experience  in  public  life  and  in 
business  in  the  city  of  New  York  1 
regard  the  action  of  the  Public  Service 
Commission  as  being  entirely  contrary 
to  the  spirit  and  purpose  of  the  great 
recovery  program  undertaken  by  the 
President  of  the  United  States  .  .  . 
Washington  asks  us  to  proceed  in  one 
direction,  the  Public  Service  Commis¬ 
sion  of  the  State  of  New  York  wants 
us  to  proceed  in  another  direction.  This 
we  cannot  do  and  maintain  the  high 
(|uality  of  safe  and  ade(juate  service  to 
our  customers.” 

Federal-state  conflict  denied 

Taking  issue  with  Mr.  Cortelyou. 
after  the  latter’s  statement  had  been  pub- 
li.shed,  Milo  R.  Maltbie,  chairman  of 
the  commission,  said;  “Mr.  Cortelyou 
states  that  the  Public  .Service  Commis¬ 
sion  wants  the  companies  to  proceed  in 
one  direction  and  that  ‘Washington’ 
wants  them  to  proceed  in  another.  The 
commission  asks  the  companies  to  re- 


Faster,  Faster,  FASTER 

First  the  campaisn  for  employer  co¬ 
operation  (terminating,  so  far  as  the  Presi¬ 
dent's  re-employment  agreements  are 
concerned,  but  not  NRA  code  formula¬ 
tions,  on  Labor  Day).  Then  the  con¬ 
sumers'  drive  (due  to  start  next  week). 
General  Johnson's  plea  for  federal  finan¬ 
cial  aid  for  hard-pressed  industry  points  a 
significant  signpost  along  the  path.  A 
faster  tempo  in  activities  to  promote  re¬ 
covery  seems  more  than  likely. 

Figures  of  the  week  show: 

Carloadings  up  3  per  cent. 

Energy  production  turns  upward. 

Bituminous  coal  output  off. 

Steel  production  drops  further  from 
August  peak. 

Lumber  production  up,  shipments  off, 
orders  off. 

Automobile  output  steady. 

Security  and  commodity  markets  rally. 

General  business  indexes  continue 
decline. 

Telltales  of  the  week: 

Rising  retail  prices  a  problem  to  NRA. 

General  Johnson  denies  boycott  under 
Blue  Eagle,  but  would  halt  sales 
elsewhere. 

Keeping  the  dollar  depressed  a 
problem. 

Excursions  into  price-fixing  probable. 

(luce  one  statement  from  ‘Washington' 
or  the  federal  administration  which  asks 
the  utilities  to  increase  rates.  As  to  the 
statement  that  the  hearings  ‘were  sum¬ 
marily  closetl,’  his  attention  should  l>e 
called  to  a  fact  which  perhaps  he  has 
overlooked,  namely,  that  the  hearings 
jccupied  nearly  three  months;  nothing 
summary  about  that.  Further,  at  the 
time  they  were  closetl  the  companies 
involved  had  nert  signed  any  cixle;  as  a 
matter  of  fact,  the  crxle  has  not  yet  Ireen 
approved  by  the  national  administra¬ 
tion  .  .  .” 

The  chairman  contended  previously 
that  the  New  York  electric  companies 
"have  not  heretofore  borne  their  fair 
share  of  the  depression,”  and  they 
‘  should  not  only  be  willing  but  anxious 
to  assume  a  generous  share  of  the  bur¬ 
den  from  which  they  have  so  long 
escaped.” 

No  indication  of  the  course  to  be  fol¬ 
lowed  by  the  commission  with  regard 
to  the  intended  application  for  a  recon¬ 
sideration  of  the  order  has  lK*en  given, 
oilier  than  by  a  statement  from  .Mr. 
.Maltbie  that  the  commission  would  con¬ 
sider  such  an  application  at  its  next 
•Meeting  after  the  time  of  filing. 

T 

Power  Survey  Authorized 

That  survey  of  the  power  resources  of 
.America,  including  co.sts  of  energy  pro¬ 
duction  and  distribution  (Ei.ECTkiCAi. 
World,  August  12,  page  195),  to  be 
made  by  the  Federal  Power  Commis¬ 
sion  at  a  cost  of  $4(K),()(K)  has  lieen  for- 
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Coming  Meetings 

llluminHtinK  KnirlneerinK  Society — Dela- 
vaii,  Wis.,  August  28-31.  D.  W.  At¬ 
water,  29  West  39th  St.,  New  York. 

IVnnNylvania  Klectrir  .^NNoclation-  Bed¬ 
ford  Springs,  Pa.,  Sei)tenil)er  6-8.  A. 

B.  Miller,  Harrisburg,  Pa. 

Korky  .Mountain  Kleciric  AHHociation — 
Santa  Fe,  N.  M.,  September  11-13. 
(leorge  E.  Lewis,  (las  and  Electric 
Bldg.,  Denver,  Colo. 

Inlernatlunal  AHHocIation  of  Kleetrical 
InHiiectors  -  ('hicago.  111.,  Sei)teniber 
11-14.  V.  H.  Tousley,  612  No.  Michi¬ 
gan  Ave.,  Chicago. 

National  Kleetrical  KxiioHit^in — .New 
YorK,  N.  Y.,  September  20-30.  Kalpb 
.Neumulier,  480  Lexington  .\ve..  New 
V'ork. 

.Aiiierlcan  Welding  Society — Detroit, 
Midi.,  October  2-6.  .M.  M.  Kelly,  29 

W'est  39th  St.,  New  York. 

National  Safety  ('ongrcHH,  Publii-  utili¬ 
ties  section — Chicago,  111.,  October  2-6. 

C.  B.  Boulet,  Wisconsin  Publii'  Serv¬ 
ice  Corp.,  Milwaukee,  Wis. 

National  AHHociation  of  Kuiiroad  and 
I'tiiiticH  ConimiHKionerH  —  ( 'incinnati, 
Ohio,  October  10-13.  James  B.  W'alkei', 
270  Madison  Ave.,  .New  York. 

.AHHociation  of  Iron  and  Steei  Kleetrical 
KngineerH  Pittsburgh,  Pa.,  Oitober 
17-19.  John  F.  Kelly,  Empire  Build¬ 
ing,  Pittsburgh. 

T 

System  Load  Building 
Planned  by  Georgia  Power 

PrtJiKisiiig  to  add  at  least  $767, ()()()  to 
its  annual  revenue,  (leorgia  Power 
Company  is  undertaking  a  load-build¬ 
ing  campaign  in  which  no  less  than 
47  new  employees  will  he  added  to  the 
sales  organization  and  in  which 
$180,tK)()  will  he  spent  for  salaries,  ex¬ 
penses  and  advertising.  All  company 
employees  will  assist  in  the  program. 

This  program  embraces  all  fields  of 
energy  sales  and  for  convenience  the 
tollowing  divisions  and  activities  have 
been  established : 

.Merchandise — More  intensive  sales 
assistance  in  the  field;  salesmen  for  pro¬ 
motion  of  all  commercial  cooking, 
heating,  refrigerating  and  air-condi¬ 
tioning  equipment;  a(lditional  advertis¬ 
ing;  additional  salesmen  as  increased 
merchandise  .sales  warrant  them ;  em¬ 
ployee  sales  promotion  men  to  promote 
general  emidoyee  selling  of  appliances : 
co-operative  demonstrations  and  adver¬ 
tising  with  dealers;  synchronization  of 
company  sales  plans  with  those  of 
dealers;  promotion  of  "return  to  the 
service"  campaign  designed  to  get  obi 
customers  back ;  the  rental  of  5(X)  elec¬ 
tric  ranges  and  250  water  heaters  in 
homes  already  wired  for  the  appliances. 

Home  Service — Minimum  number  of 
22,(KK)  visits  to  homes  of  customer.^ ; 
estimated  number  of  l..S(X)  lecture- 
ilemonstrations ;  plans  to  keep  pace  with 
increased  merchandising  activities. 

Home  Lighting — Potential  residen¬ 
tial  lighting  market  among  present 
customers  set  at  1()8,8(K),(KK)  kw.-hr.  a 
year,  or  75,8(K),(KK)  kw.-hr.  a  year  more 
than  present  sales  to  customers.  I’lans 
call  tor  home  lighting  specialist;  train¬ 
ing  of  home  economics  force  in  simple 


home  lighting  instruction,  training  of 
all  company  employees  in  better  light¬ 
ing,  contacts  with  contractors,  dealers 
and  architects,  advertising  on  need  for 
adequate  home  lighting,  lectures  before 
organized  women’s  clubs,  home  con¬ 
tacts  and  recommendations,  employee 
lamp  sales. 

Power  Sales.  Industrial  Heating  and 
.Air-Conditioning — Power  .salesmen  will 
be  added  to  assist  in  obtaining  new 
power  load.  Two  salesmen  will  be  em¬ 
ployed  to  promote  the  sale  of  industrial 
heating  units.  CJne  new  salesman  will 
he  employed  to  promote  air  condition¬ 
ing. 

Commercial,  Industrial  and  Street 
Lighting — Thirteen  salesmen  will  be 
acbled  to  the  personnel  of  the  lighting 
service  division. 

Rural  Lines — Intensive  efforts  will 
be  made  to  secure  new  residential  and 
commercial  customers ;  small  power 
load  will  be  actively  solicited ;  promo¬ 
tion  will  be  put  on  pumps,  water 
heaters,  ranges  and  refrigerators; 
street  lighting  will  be  developed  in 
small  communities;  promotion  of  more 
adequate  housewiring  will  be  under¬ 
taken  ;  aggressive  attempts  will  be  made 
to  develop  the  use  of  electricity  in  agri¬ 
cultural  applications,  such  as  dairy, 
truck  and  fruit-growing,  poultry,  irri¬ 
gation,  spraying,  etc. 

T 

Oregon-Santiam  Resources 
Surveyed  by  Bureau 

I'otal  potential  water  power  of  the  San- 
tiam  River  Basin  in  Oregon,  without 
storage,  is  estimated  at  143,0(K)  hp.  for 
W  per  cent  of  the  time,  according  to 
engineers  of  the  United  States  Geo¬ 
logical  Survey,  Department  of  the  In¬ 
terior.  With  storage  at  proposed  reser¬ 
voir  sites  these  figures  would  be  in¬ 
creased  to  351,(X)0  and  492,0(X)  hp.  re¬ 
spectively. 

The  waters  of  the  North  Santiam 
River  have  been  used  for  the  develop¬ 
ment  of  power  since  1866,  when  a  power 
canal  was  built  at  Stay  ton.  No  large 
plants  have  been  built  in  the  basin,  but 
there  are  eighteen  small  plants  with  a 
total  installecl  capacity  of  4,830  hp. 

The  report  proposes  fourteen  power 
sites  on  the  North  Santiam  River,  two 
on  Marion  Fork.  Puzzle  Creek  and  Pa- 
melia  Creek,  eight  in  the  basins  of  the 
Breitenbush  River  and  Little  North 
Santiam  River  and  twelve  on  the  South 
and  Middle  Santiam  Rivers:  also  seven 
reservoirs  with  a  total  storage  capacity 
of  828,(XK)  acre-feet. 

T 

Wisconsin  Utility  Plans 

.At  its  recent  closing  session  the  Wis- 
C(jnsin  Legislature  passed  a  resolu¬ 
tion  proposing  to  allow  the  state  to  bond 
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itself  up  to  $700,000,000  for  the  purpnse 
of  going  into  the  public  utility  busiiu  ss. 
To  become  law,  however,  the  propii^al 
needs  similar  action  by  the  1935  Legis¬ 
lature,  and  approval  by  the  voters  in  a 
referendum  election. 

T 

A.I.E.E.  Committees  Formed 
for  1933-1934  Activities 

.At  the  .August  meeting  of  the  hoard  cii 
directors  of  the  .Americaii  Institute  ut 
Kleetrical  Engineers  1‘resident  \\  liite 
head  announced  the  committee  apimiiu- 
ments  for  the  administrative  year  bt- 
ginning  .August  1,  1933.  I  he  chairmen 
of  maior  committees  are  as  follow  ; 

Executive — J.  H.  Whitehead,  president  el 
‘.lie  Institute. 

Hoard  of  Examiners — H.  tiotKlwin,  Jr., 
consulting  engineer,  Philadelphia,  Pa. 

Code  of  Principles  of  Professional  (.'(in¬ 
duct — C.  E.  Stepiiens,  Westinghouse  Rice- 
trie  &  Manufacturing  Company. 

Co-ordination  of  Institute  Activities— 
E.  H.  Meyer,  United  Engineers  &  Con¬ 
structors,  Inc. 

Economic  Status  of  the  Engineer — C.  (). 
Bickelhaupt,  American  Telephone  it  'I'ele- 
graph  Company. 

Legislation  .Affecting  the  Engineering 
Profession — W.  I.  .Slichter,  Columbia  I'ni- 
versity. 

.Award  of  Institute  Prizes — R.  .\.  Coii- 
well.  Public  Service  Electric  it  (ias  Com¬ 
pany. 

Standards — A.  M.  MacCutcheon,  Re¬ 
liance  Electric  it  Engineering  Company. 

Technical  Program — R.  N.  Coinvell, 
Public  Service  Electric  &  Gas  Company. 

Technical  committees 

.Automatic  Stations — D.  W.  'I'aylor, 
United  Engineers  it  Constructors,  Inc. 

Communication — H.  S.  Osborne,  .Ameri¬ 
can  Telephone  it  Telegraph  Company. 

Education — L.  .A.  Doggett,  Pennsylvania 
.State  College. 

h21ectric  Welding — K.  L.  Hansen,  con¬ 
sulting  engineer,  Milwaukee,  VV’is. 

Electrical  Machinery — S.  L.  Henderson, 
Westinghouse  Electric  it  Manufacturing 
Company. 

Electrochemistry  and  Electrometal¬ 
lurgy — W’arren  C.  Kalb,  National  Carlnm 
Company. 

Electrophysics — Joseph  Slepian,  West¬ 
inghouse  Electric  it  Manufacturing  Coni- 
pany. 

(jeneral  Power  .Applications — M.  K 
Woodward,  Babcock  &  W’ilcox  Company. 

Instruments  and  Measurements — W.  B 
Kouwenhoven,  Johns  Hopkins  University. 

.Applications  to  Iron  and  Steel  Produc¬ 
tion — F.  O.  Schnure,  Bethlehem  .Steel 
Company. 

Production  and  Application  of  l.iglil— 
J.  W.  Barker,  Columbia  University. 

.Applications  to  Mining  Work — K.  B 
Wagner,  Lehigh  V’alley  Coal  Company. 

Power  Generation — H.  W.  Leitcb,  Ciiited 
Electric  Light  &  Power  Company. 

Power  Transmission  and  Distrilmtioii— 
1).  M.  Simmons,  General  Cable  torpora- 
tion. 

Protective  Devices — R.  T.  Henrv.  Biit- 
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falo,  Niagara  &  Eastern  Power  Cor- 
ixjration. 

Research — Chester  W.  Rice,  General 
Electric  Company. 

T 

United  Corporation  Omits 
Common  Dividend 

Omissions  and  reductions  of  dividends 
by  properties  in  which  United  Corpora¬ 
tion  has  large  holdings  has  led,  in  turn, 
to  the  dropping  of  the  dividend  on  it> 
common  stock  by  that  to])-holding  com¬ 
pany.  Dividends  previously  were  at  the 
rate  of  10  cents  a  share  (juarterly.  Divi¬ 
dends  in  the  preference  stock  are  being 
maintained. 

United  Corporation,  si)onsored  by 
j.  P.  Morgan  &.  Company,  owns  large 
blocks  of  stock  in  Niagara-Hudson 
Power,  Columbia  Gas  &  Electric, 
United  (las  Improvement,  Public  Serv¬ 
ice  Corporation  of  New  Jersey,  Com¬ 
monwealth  &  Southern  and  Consoli¬ 
dated  (las  Company  of  New  York. 

Large  owners  of  United  Corporation 
are  St.  Regis  Paper  Company,  Eastern 
States  Power  Corporation  and  -Ameri¬ 
can  .Superi)ower  Corporation. 

▼ 

Cities  Service  Securities 
in  Oklahoma  Tan3le 

-Apparently  as  an  aftermath  of  the  with¬ 
drawal  from  the  marketing  of  Cities 
.Service  securities  by  Henry  L.  Doherty 
&  Company  ( Ei.Ki  ikk  ai.  WoRi.n. 


Utility  Stocks  Continue  to  Weaken 


1933 

Under  market  pressure,  due  largely  to  developments  interpreted  adversely, 
utility  common  stocks  slipped  lower  this  week  in  a  market  which  was  generally 
stronger.  “Electrical  World”  average  27.2;  last  week  27.7. 

T 

August  5,  page  165)  and  because  of  has  been  revoked  by  State  Securities 
some  unusual  provisions  of  the  Okla-  Commissioner  VV'illiam  M.  Franklin, 
homa  laws,  the  registration  of  securities  The  revocation  order  will  be  set  aside 
of  the  Cities  Service  Company.  Cities  if  satisfactory  proof  is  submitted  show- 
Service  Gas  Company,  Cities  Service  ing  said  companies  are  entitled  to  such 
Gas  Pipe  Line  Company,  Cities  .Service  registration  under  .Section  7  of  the  state 
Power  &  Light  Company  and  the  Em-  securities  law. 

pire  Oil  &  Refining  Company,  hereto-  Commissioner  Franklin  said  that  reg- 
fore  made  by  notification  and  the  filing  istration  by  notification  is  to  be  the 
of  sworn  statements  by  the  companies  filing  of  sworn  statements  giving  re- 
or  by  Henry  L.  Doherty  &  Company  for  (|uired  information  under  terms  of  the 
them  that  they  met  (pialifications  neces-  .state  securities  act.  Otherwise  securi- 
-sary  under  Oklahoma  securities  laws,  ties  must  be  registered  by  (pialification. 

T  ▼  ▼ 


Current  Earnings  Reports  of  Electric  Light  and  Power  Companies 


Opfratlnic  Companies 

Per  Operating 

Cent  Ratio 

1933  1932  Increase  1933  1932 

Cleveland  Klectric  Illunii- 
nating 

(Year  ended  June  30) 


Gross  earnings .  $22,226,463  $24,882,613  — 10.7  68  64 

Net  earnings .  7,062,566  9,050,829  — 21.9 

Net  balance .  4,295,510  6,238,865  —31.2 

Detroit  Edison 
tYear  ended  July  31) 

Gross  earnings .  41,416,005  46,052,341  — 10.1  70  68 

Net  earnings .  12,369,905  14,570,230  —15.2 

Net  balance .  5,863,847  8,549,806  31.4 

Du<iuesne  Light 
(Year  end(^  June  30) 

Gross  earnings .  23,831,342  26,609,711  — 10.4  43  42 

Net  earnings . 13,517,119  15,292,949  --II.7 

Net  balance .  9,599.671  11,587,669  17.2 

Kansas  City  Power  &  Light 
(Year  ended  June  30) 

Gross  earnings .  14,393,590  14,661.277  —18.3  58  57 

Net  earnings .  6,014,966  6,261,749  —  3.9 

Net  balance* .  3,488,150  4,246,035  —17.9 


and  Light 

(Year  ended  June  30) 

Gross  earnings .  24,117,289  27,534,135  —12.4  81  80 

Net  earnings .  4,321,045  5,413,324  — 20.5 

Net  balance .  253,256t  970,874  —126.0 

I  (lion  Klectric  Light  (.(^ 

Power  (Mo  ) 

(Year  ended  June  30) 

Gross  earnings .  31,837,447  32,168,096  10.3  56  56 

Net  earnings .  14.061,061  14,025.699  0.2 

Net  balance .  4,954,429  7.142,959  —30.5 

)  iiginia  Bdectric  &  Power 
(Year  ended  June  30) 

Gross  earnings .  14,752,672  16,304,570  —  9,5  64  66 

Net  earnings .  5,346,029  5,585,073  —  4.3 

Net  balance  .  2,271.642  2,553.121  —110 


Hulding  Cumpanles 

Per  Operating 

f'ent  Ratio 

1933  1932  Increase  1933  1932 


-American  Power  A  Light 
and  subsidiaries 
(Year  ended  March  31) 

Gross  earnings .  $73,942,856  $83,081,584  — 11.0  54  52 

Net  balance* .  6,999,343  14,101,149  —50.2 

Columbia  Gas  A  Electric 
and  subsidiaries 
(Year  ended  June  30) 

Gross  earnings .  74,692.686  83,449,806  — 10.5  68  67 

Net  balance .  8,117  695  12,620,164  —35.7 

B]lectric  Power  A  Light  and 
subsidiaries 
(Year  ended  March  31) 

Gross  earnings .  72.033,989  78,725.726  —  8,5  60  56 

Net  balance* .  2,997,801  9.265,737  —67.5 

Engineers  Public  Service 
and  constituent  cos 
(Year  ended  June  30) 

Gross  earnings .  43.501.909  49,611.133  —12.3  64  64 

Net  balance .  679,582  3,143,346  —78  2 

National  Power  A  Light  and 
subsidiaries 
(Year  ended  March  31) 

Gross  earnings .  69,511,545  77,083.816  —  9.8  60  60 

Net  balance* .  7,770,465  10,688,271  —27.5 

Philadelphia  Company  and 
subsidiaries 
(Year  ended  June  30) 

Gross  earnings  .  45.548,628  52,907,445  — 13  9  67  64 

Net  balance .  3,436,210  7.442,966  — 53,7 

Public  Service  C'orporation 
of  N.  J.  and  subsidiaries 
(Year  ended  July  31) 

Gross  earnings .  1  18,731,453  132,350.007  —10.3  65  66 

Net  balance* .  26,786,263  30,235.057  -  11.4 


*-Applicable  tc  all  dividends,  t  DeOcit. 

Gross  earnings  (Operating  Companies)  Gross  operating  revenue,  t Holding 
Companies)  Gross  operating  revenue  plus  other  income.  Net  earnings  — Blarn 
ings  aftei  deduction  from  gross  earnings  of  operating  expenses  taken  to  include 
taxes,  deprei'iation,  maintenance,  operating,  etc.  Net  balance  Halaiice  avail¬ 
able  from  income  fur  common  stock  dividends 
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Output  at  New  Peak/ 
Britain  Plans  Sales  Push 


Energy  Output  Points  Upward 


A  rise  of  1.4  per  cent  over  the  preced- 
iiifif  week  broujfht  the  electrical  enerf^y 
output  of  central  stations  for  the  week 
ended  Auffust  19  just  above  the  level  of 
1931,  following?  a  slight  drop  below  the 
corresponding  1931  output  in  the  week 
la-fore.  The  Edison  Electric  Institute 
announces  the  production  for  the  week 
as  1 ,650.205, (XK)  kw.-hr.  Compared 
with  utility  industry  operations  in  1932 
this  indicates  a  gain  of  15.2  per  cent, 
appro.xiniately  the  same  as  in  the  four 
previous  weeks. 

Regional  |R*rcentages  show  hut  slight 
changes  from  the  preceding  week  e.\- 

lllinois  Utilities  Balk 
at  Sales  Tax  Levy 

Maintaining  that  "we  do  not  consider 
that  either  electricity  or  gas  is  tangible 
property  and  will  take  the  necessary 
legal  steps  to  obtain  a  decision  from 
the  courts  on  this  subject.”  (ieorge  A. 
Kanney,  vice-chairman  of  the  Com¬ 
monwealth  I’Mison  Company,  Peoi)le^ 
Cas  Light  &  Coke  Company  and  Pub¬ 
lic  .Service  Company  of  Xorthern  Illi¬ 
nois,  lias  announced  their  intention  to 
light  the  order  of  the  Illinois  depart¬ 
ment  of  finance  that  the  2  i)er  cent 
•  R'cupational  or  sales  ta.x  apply  to  elec¬ 
tricity  and  gas. 

Can’t  pass  tax  along 

'I'he  department  ruled  that  the  tax 
must  Ik*  paid  by  the  companies,  not  by 
the  Consumers,  and  that  it  shall  be  re¬ 
troactive  to  July  1. 

In  opposing  application  of  the  tax 
and  the  manner  of  its  collection  by  the 
state,  the  companies  point  to  rules  and 
regulations  relating  to  the  tax  which 
specifically  provide  that  the  retailer 
may  include  the  amount  of  the  tax  in 
fixing  the  price  of  the  article  sold. 

"It  appears  to  us  that  the  state  ofli- 


cept  on  the  Pacific  Coast,  now  9.3  per 
cent  over  1932,  against  6.8  a  week  ago. 

Weekly  Output,  Millions  of  Kw.-Hr. 


Week  ended  1933  1932  1931  1930 

Aug.  19 .  1.650  1,432  1,643  1,691 

Aug.  12 .  1,627  1,415  1,629  1,677 

Aug.  5 .  1,650  1,427  1,643  1,692 

July  29 .  1,662  1,440  1,644  1,678 

July  22 .  1,654  1,434  1,651  1,686 

Per  Cent  Change  from  Previous  Year 
' —  Week  ended- 

Hegion  .'Vug.  19  Aug.  12  Aug.  5 

New  England .  -1-18.7  -fl9.4  -|-2I.3 

Middle  Atlantie .  1-  9.9  -i-10.8  -i-12.0 

Central  industrial .  -1-20.4  4  21.0  422./ 

Southern  States .  -f-IO.  I  +17.4  +17.0 

Pacifie  C'oast .  -i-9. 3  46. 8  4^9 

United  States .  -+-15.2  4  15.0  4  1 5.0 


T 

cials  have  singled  out  the  public  utili¬ 
ties  as  the  only  retailers  in  the  state 
who  must  absorb  the  tax  and  who  are 
not  permitted,  as  all  other  retailers  are, 
to  include  it  in  their  prices  to  their 
customers,”  Mr.  Ranney  said. 

He  stated  that  the  companies  did  not 
wish  to  impose  any  obstacle  in  the  way 
of  collection  of  "this  exceedingly  nec¬ 
essary  revenue”  to  meet  the  unemjiloy- 
ment  situation  nor  did  they  desire  to 
raise  any  question  regarding  the  con¬ 
stitutionality  of  the  law. 

Involves  $2,500,000  a  year 

"Put,”  he  added,  “as  trustees  for  up¬ 
ward  of  10(),(KK)  stockholders  we  have 
no  alternative  other  than  to  oppose  the 
imposition  of  a  tax  which  we  believe  to 
be  improper  under  the  existing  law*. 
The  total  amount  of  tax  involved  for 
our  three  companies  for  electricity  and 
gas  would  amount  to  upwards  of 
$2.5(X),(KK)  per  annum.  This  figure  is 
more  than  5  |)er  cent  of  the  total  tax 
that  Covernor  Horner  is  quoted  as 
hoping  to  realize  during  the  first  year. 

"This  ruling,  which  seems  so  devoid 
of  equity,  prompts  the  conq+anies  to 
aggressively  defend  the  rights  of  many 
thousands  of  security  holders.” 


With  the  figures  for  July  energy  pro¬ 
duction  showing  new  peaks  for  the 
month  and  year.  Great  Britain  is  plan¬ 
ning  under  the  financial  aid  of  the  Cen¬ 
tral  Electricity  Board  to  push  energy 
sales  and  use  in  a  way  not  previously 
attempted  there. 

July  output  by  authorized  undertak¬ 
ings  was  913,000,000  kw.-hr,,  as  com 
pared  with  807,000,000  in  July  of  last 
year,  the  increase  being  equivalent  to 
13.1  per  cent.  As  there  were  26  work 
ing  days  in  each  month  the  figures  are 
strictly  comparable. 

For  the  seven  months  of  1933  to  date 
the  output  has  been  7,401,(KK),(XX)  kw.- 
hr.,  against  6,902,000,000  kw.-hr.  in  the 
corresponding  period  of  1932,  an  in¬ 
crease  of  7.2  per  cent.  The  relatively 
greater  improvement  for  July  is  due,  it 
would  .seem,  to  the  extending  use  of  in¬ 
dustrial  and  domestic  electrical  aj)- 
pliances.  In  part  it  is  also  a  reflection 
of  improving  trade. 

Encouraged  by  the  success  of  local 
sales  drives  a  large-scale  campaign,  tlu* 
first  of  its  kind  in  the  history  of  tlu* 
British  electrical  industry,  is  planned. 
This  will  be  undertaken  in  the  fall  and 
is  the  result  of  the  reconstitution  of  tlu* 
British  Electrical  Development  Associa¬ 
tion.  Membership  of  this  body  is  now 
limited  to  authorized  electricity  under¬ 
takers  and  its  main  function  is  to  foster 
the  use  of  electricity  by  publicity  and 
propaganda. 

Hitherto  the  association’s  revenue 
fund  has  been  hopelessly  inade<juate  and 
no  reserve  funds  have  been  available  to 
finance  special  campaigns.  It  is  to  In- 
supported,  however,  by  the  Central 
Electricity  Board,  which  is  responsible 
for  the  development  of  the  national 
“grid”  network. 

The  board  is  now  engaged  in  consid¬ 
ering  prices  at  which  electricity  can  be 
.supplied  in  bulk  in  several  new  area>. 
In  many  cases  the  effect  of  the  larger 
supplies  being  made  available  from  the 
selected  stations  will  be  substantial  re¬ 
ductions  in  prices  to  the  consumer.  The 
])osition  of  the  supply  companies  should, 
however,  be  slightly  improved.  While 
they  will  be  called  upon  to  sell  at  lower 
prices  to  their  customer!?,  they  will 
them.selves  obtain  their  supplies  in  bulk 
from  the  selected  stations  on  mueli 
more  economical  terms. 

T 

A  Grand  Coulee  Warning 

.Addressing  1(),(XX)  people  in  Spokane, 
Wash.,  last  week  Senator  C.  C.  Dill 
warned  that  unless  Northwest  power 
companies  agreed  to  purchase  power 
from  the  Grand  Coulee  plant  and  di- 
tribute  it  to  the  consumer  at  reasonabK 
cost  the  United  States  is  ready  to  build 
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its  own  transmission  lines  and  go  into 
the  distribution  business  itself.  He  de¬ 
clared  President  Roosevelt  to  be  deter¬ 
mined  that  the  people  shall  benefit  from 
!  Irand  Coulee  dam  and  that  they  shall 
receive  power  at  the  lowest  possible 
cost. 

T 

Minnesota  Water  Act 
Declared  Unconstitutional 

( iranting  of  water-power  rights  to  the 
Minnesota  Power  &  Light  Company  at 
(iabbro  and  Bald  Eagle  lakes  by  the 
l')33  state  water  levels  act  has  been 
held  unconstitutional  in  an  opinioti 
handed  down  at  St.  Paul  by  the  state’s 
Attorney-(ieneral,  Harry  H.  Peterson. 

That  the  matter  may  be  taken  to  the 
courts  to  determine  the  legality  of  that 
part  of  the  law  was  indicated  here  this 
week.  Officials  of  the  power  company 
claim  the  state  Legislature  merely  to 
have  legalized  what  had  already  been 
(lone,  as  the  Duluth  firm  has  been  oper¬ 
ating  dams  at  the  two  lakes  since  1924, 
when  the  power  plant  at  Ely  was  com¬ 
pleted.  The  temporary  dams  were 
'•farted  by  the  Minnesota  Utilities  Com¬ 
pany  in  1923  and  were  taken  over  by 
the  Minnesota  Power  &  Light  Company 
that  fall  and  completed  during  the 
winter. 

The  water  levels  bill,  which  was 
|)assed  last  winter,  including  the  special 
grant  to  the  Duluth  concern,  follows 
the  Shipstead-Xolan  bill  approved  by 
the  ('ongress  of  the  United  States,  but 
regulating  only  state  waters  and  lands. 
The  congressional  measure  governs 
federal  waters  and  forests  and  also  in¬ 
cludes  the  provision  legalizing  the 
local  power  project,  it  was  explained, 
similar  to  the  one  included  in  the  Min¬ 
nesota  state  act. 

The  act  was  challenged  by  John  B. 
Foley,  chairman  of  the  state  Conserva¬ 
tion  Commission,  who  claimed  the  law 
granted  a  perpetual  lease  on  an  area  of 
state  land  to  the  company,  which  he 
said  was  contrary  to  the  state  Consti¬ 
tution.  The  ruling  made  upheld  the 
legality  of  the  remainder  of  the  act. 
which  provides  that  no  dam  or  addi¬ 
tion  may  be  constructed  in  Cook,  Lake 
and  St.  Louis  counties  or  natural  water 
level  or  volume  altered  affecting  state 
lamls  unless  authority  is  first  given  by 
the  state  Legislature. 

T 

Sub-Standard  Materials 
Barred  in  No.  Carolina 

f'ollowing  the  passage  by  the  (ieneral 
Assembly  of  North  Carolina  of  an  act 
niaVing  the  sale  of  any  electrical  mate¬ 
rials.  devices  and  e(|uipment  not  con¬ 
forming  to  the  provisions  of  certain 
Pstahlished  standards  of  quality  a  mis¬ 
demeanor,  punishable  by  fine  or  impris¬ 


onment,  E.  N.  Canady,  state  electrical 
engineer  and  inspector  of  the  Insurance 
Department,  has  notified  ins{)ectors  in 
all  cities  and  towns  that  the  sale  or  gift 
of  sub-standard  electrical  appliances  is 
hereafter  prohibited. 

Inspectors  have  been  further  advised 
that  devices  listed  by  Underwriters’ 
Laboratories  may  be  accepted  without 
further  test.  They  are  co-operating 
with  retail  dealers,  giving  them  such 
information  as  will  prevent  any  violation 
of  the  new  law  through  ignorance  of  its 
provisions. 

T 

British  Lamp  Makers 
Seek  Exclusive  Outlets 

Interesting  policies  are  l)eing  tried  by 
the  selling  side  of  the  British  electric 
lamp  industry,  where  associated  manu¬ 
facturers,  virtually  controlling  the  do¬ 
mestic  market,  have  again  taken  the 
initiative  against  indei)endent  producers. 

The  Electric  Lamp  Manufacturers’ 
Association,  known  as  “F'lma,”  has  on 
a  number  of  occasions  in  recent  years, 
generally  in  the  fall,  reduced  its  prices 
for  the  range  of  lamps  most  commonly 
in  demend  for  general  lighting  work. 
Independent  makers  have  always  kept 
their  prices  slightly  below  the  Elma 
level,  while  the  organized  works  affirm 
that  Elma  prices  cannot  be  reduced, 
owing  to  the  expenditure  upon  publicity 
and  research,  and  that  their  policy  of 
price  maintenance  means  protection  for 
the  retailer. 

It  is  not  yet  known  whether  Septem¬ 
ber — the  opening  of  the  lighting  season 
— will  bring  any  change  in  the  official 
list,  but  reductions  are  considered  un¬ 
likely  in  view  of  further  concessions 
now  given  by  Elma  to  large-scale  users 
on  the  approved  list  and  to  retailers. 
Lasers  already  entitled  to  discount  are 
to  have  a  bonus  of  5  per  cent  if  they 
buy  none  but  Elma  bulbs,  and  Elma 
retailers  are  to  have  a  bonus  of  6  per 
cent.  The  association  has  also  made  a 
bold  bid  to  win  the  support  of  iron¬ 
mongers,  by  whom  a  very  large  propor¬ 
tion  of  the  domestic  trade  is  handled, 
giving  these  traders,  through  their  or¬ 
ganization,  a  super-rebate  of  1  per  cent. 

T 

T.  V.  A.  Power  Line  Surveyed 

Reporting  to  President  Roosevelt  late 
last  week  upon  tbe  progress  made  to 
date  with  the  Muscle  Shoals-Norris 
Dam-Tennessee  \’alley  project.  Chair¬ 
man  A.  E.  Morgan  and  David  E.  Lil- 
ienthal  of  the  Tennessee  Valley 
Authority,  stated  that  aerial  surveys 
were  being  made  for  tbe  240-mile  high- 
voltage  transmission  line  to  link  the 
existing  and  proposed  developments. 
The  estimated  cost  of  the  line,  accord¬ 
ing  to  Mr.  Lilienthal,  is  $6,000,0(K). 


Major  New  Construction 
This  Week 

Motors,  control^  transformers,  etc.,  will 
be  installed  in  Cleveland,  Onio,  indus¬ 
trial  oxysen  plant  of  Keith  Dunham  Com¬ 
pany.  Cost  about  $100,000. 

Oakman  Brewing  Company,  Detroit, 
Mich.,  recently  or9anized,  hjis  authorized 
plant  to  cost  over  $200,000. 

Until  September  6,  City  Water  and  Power 
Department,  Los  Angeles,  Calif.,  asks 
bids  for  carrier  current  street-lighting  con¬ 
trol  equipment  (Specifications  3177). 
Motors,  controls,  transformers,  conveyors, 
etc.,  will  be  installed  by  duPont  Rayon 
Company,  Old  Hickory,  Tenn.  Power 
plant  to  be  enlarged.  A  $2,000,000 
project. 

Electric  pumps,  substation  equipment  and 
transmission  line  required  for  $1 ,200.000 
irrigation  project  of  Starr  County  Water 
and  Improvement  District  No.  1 ,  Rio 
Grande  City,  Tex. 

Constructing  Quartermaster,  Mitchell 
Field,  N.  y.,  has  secured  appropriation 
of  $50,000  for  underground  electric  sys¬ 
tem  and  $54,842  for  coal  storage  and 
handling. 

Sonoma  Valley  Brewing  Company,  Santa 
Rosa,  Calif.,  plans  $125,000  project. 
Board  of  Essex  County  Freeholders,  New¬ 
ark,  N.  i.,  will  purchase  two  generator 
units  and  auxiliary  equipment  for  power 
plant  at  Overbrook  Hospital,  Verona. 
Fund  of  $180,000  being  arranged. 
Kennett,  Mo.,  has  authorized  $140,000 
for  new  city-owned  electric  light  and 
power  plant  (Diesel)  and  distributing 
system. 


Kansas  Board  Approves 
Municipal  Line  Extensions 

By  authority  of  the  Kansas  C'orporation 
Commission,  Kansas  City,  Kan.,  will 
extend  its  municipal  light  and  power 
service  outside  the  city  limits. 

According  to  James  D.  Donovan, 
president  of  the  Kansas  Association  of 
Public  Utilities,  and  production  man¬ 
ager  of  the  Kansas  City  plant,  the  orrlcr 
is  of  far-reaching  importance,  for  many 
cities  and  towns  of  this  state  either  have 
extended  or  plan  to  extend  their  services 
beyond  the  corporate  limits. 

The  state  commission  found  that  the 
public  utility  was  not  rerjuired  to  obtain 
a  certificate  of  convenience  and  neces¬ 
sity  before  extending  its  lines,  as  is  re¬ 
quired  of  a  private  utility. 

The  municipal  light  department  is 
prepared  to  meet  any  appeal  from  the 
order,  according  to  Mr.  Donovan. 

T 


New  York  Metal  Prices 

Auk.  15.1933  Auk.  22. 1933 


Cents  per 

Cents  per 

Pound 

Pound 

Copper,  electrolytic . 

I.«aa.  Am.  S.  *  R.  price. 

9.00 

4.50 

9.00 

4.50 

Antimony . 

7. 10 

6.875 

Nickel  ingot . 

35.00 

35.00 

Zinc,  spot . 

5.35 

5.22 

Tin.  Straits . 

44. 10 

44.375 

Aluminum,  99  per  cent. . 

23.30 

23.30 
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As  to  Rates - 

•  Klectric  companies  affiliated  with  the 
Consolidated  Gas  Company  of  New 
York  filed  a  memorandum  with  the  New 
^’ork  Public  Service  Commission  last 
week  opposing  the  establishment  of 
temporary  reduced  rates  for  electric 
service  (Electrical  World,  August 
Id,  page  232).  Presented  for  the  New 
York  Edison  Company,  United  Electric 
Eight  &  Power  Company,  Brooklyn 
h'dison  Company,  New  York  &  Queens 
h'lectric  Eight  &  Power  Company, 
Hnmx  Gas  &  Electric  Company,  West¬ 
chester  Eighting  Company  and  Yonkers 
Electric  Eight  &  Power  Company,  the 
brief  asked  that  the  commission’s  cur¬ 
rent  proceedings  looking  toward  rate 
cuts  he  dismissed  on  the  grounds  that 
the  public  interest  at  this  time  does  not 
require  a  change  in  electric  rates.  “The 
commission,”  said  the  memorandum, 
“should  be  apprised  of  the  grave  possi¬ 
bility  that  monetary  policies  of  the  na¬ 
tional  government  may  cause  inflation  of 
price  levels  to  an  extent  where  the  ques¬ 
tion  may  in  the  immediate  future  be¬ 
come  one  of  a  temporary  increase  in 
public  utility  rates.”  The  memorandum 
also  declared  that  there  was  no  justifica¬ 
tion  for  tearing  down  the  earning  power 
of  any  legitimate  enterprise,  while  the 
federal  administration  was  striving  to 
bring  about  economic  recovery  under  a 
program  of  spreading  employment. 

Following  the  developments  indicated 
previously,  the  New  York  Public  Ser¬ 
vice  C'ommission  this  week  ordered 
electric  light  and  power  operating  sub¬ 
sidiaries  of  the  Consolidated  Gas  sys¬ 
tem  to  reduce  their  rates  by  6  per  cent 
( |)agc  259). 

•  New  York  State  Electric  &  Gas  Cor¬ 
poration  with  the  approval  of  the  New 
\'ork  Public  Service  Commission  will 
revise  its  rates  to  save  consumers  more 
than  $5(K),0(X)  annually.  The  lower 
rates  liecome  effective  immediately  in 
the  Binghamton,  Ithaca,  Eancaster, 
Gowanda,  Silver  Creek,  Sullivan 
County,  Harlem  V’alley  (South),  Eock- 
port  and  Walden  districts.  The  gen¬ 
eral  reduction  is  the  result  of  a 
proceeding  initiated  by  the  commission 
on  its  own  motion  to  investigate  the 
rates  of  the  company.  After  hearings 
were  held  the  commission  ordered  the 
et»mpany  to  reduce  its  rates  $600,000 
over  the  rates  charged  in  1932.  This 
order  was  based  upon  an  allowance  of 
a  6  per  cent  return  on  the  book  value 
of  the  company’s  average  fixed  capital 
for  1932  plus  estimated  working  cap¬ 
ital.  The  order  provided  also  that  the 
lower  rates  remain  in  effect  one  year 
after  August  15.  1933.  and  thereafter 
unless  otherwise  ordered  by  the  com¬ 
mission.  The  reduction  of  more  than 
$5(X).000  now  approved  accomplishes 
most  of  the  reductions  ordered  and 
further  reductions  are  being  prepared 
to  carry  out  the  remaining  amount  of 


reductions  ordered.  The  recent  reduc¬ 
tions  have  resulted  in  the  closing  of  the 
rate  case  brought  by  the  city  of  Bing¬ 
hamton  against  the  company  for  lower 
electric  rates. 

•  North  Carolina  Corporation  Com¬ 
mission  has  been  requested  by  Governor 
Ehringhaus  to  start  an  inquiry  into 
public  utilities  to  determine  whether 
their  rates  are  fair  and  whether  the 
utilities  are  reasonably  taxed. 

•  Detroit  Edison  Company  was  ordered 
last  week  to  cut  its  rates  $1,500,000  a 
year  by  the  Michigan  Public  Utilities 
Commission.  The  order  was  an  out¬ 
come  of  the  rate  case  filed  by  the  city  of 
Detroit  in  the  Spring  of  1932,  on  which 
hearings  were  continued  during  the 
present  year,  when  several  communities 
intervened,  as  did  a  group  of  manufac¬ 
turers.  The  company  is  ordered  to  file 
revised  schedules  by  August  26.  Every 
class  of  consumer  may  benefit  by  the  re¬ 
duction,  although  the  order  does  not 
provide  for  a  general  readjustment  of 
rates.  Chairman  Kit  F.  Clardy  ex¬ 
plained  that  the  commission  may  insist 
that  home  owners  and  commercial  con- 
Mimers  benefit  equally  with  industry. 
“It  is  up  to  the  Detroit  Edison  to  pre¬ 
pare  new  rate  schedules  cutting  their 
income  by  $1,500,000  and  to  file  them 
with  us  before  September  1,”  members 
of  the  commission  said.  “VV’e  will  then 
review  the  proposed  new  charges  and 
decide  whether  the  cut  has  been  appor¬ 
tioned  equally  and  fairly  among  all 
classes  of  customers.”  The  ruling 
ofjinion  holds  that  the  testimony  taken 
at  the  hearings  shows  a  reduction  of 
$E5tX),000  to  be  warranted,  but  that  the 
facts  indicate  that  an  audit  and  appraisal 
is  not  necessary.  In  starting  the  litiga¬ 
tion.  Detroit  asked  that  the  power 
charges  be  reduced  at  once  under  a 
temporary  order  and  that  the  commis¬ 
sion  then  proceed  with  an  audit  and  ap¬ 
praisal  that  would  lead  to  a  complete 
rate  readjustment. 

•  Consumers  Power  Company,  operat¬ 
ing  in  Pontiac,  Mich.,  on  a  day-to-day 
agreement  based  on  rates  charged  at 
the  beginning  of  the  agreement  by  the 
Detroit  Edison  Company,  will  modify 
its  schedules  to  meet  the  newly  insti¬ 
tuted  reductions  of  the  Edison  com¬ 
pany. 

•  Missouri  Public  .Service  Commission 
has  dismissed  for  want  of  jurisdiction 
an  application  by  Major  Frederick 
.Schocnfeld  of  the  Quartermaster’s  Corps 
of  the  army  for  a  10  per  cent  reduction 
in  utility  rates  now  paid  by  the  army  in 
Missouri.  The  reduction  was  asked  for 
electric  rates  at  the  .St.  Eouis  medical 
depot ;  Richards’  Field,  Kansas  City ; 
United  States  rifle  range.  Arcadia,  and 
Jefferson  Barracks,  near  St.  Eouis.  The 
order,  written  by  Chairman  John  C. 
('ollet  of  the  commission,  said :  “It  is  not 
consonant  with  the  principles  of  regula¬ 
tion  to  say  to  a  utility  that  it  must 
charge  one  of  a  number  of  customers  of 


a  class  one  rate  and  at  the  same  time  to 
make  a  higher  charge  to  all  other 
patrons  of  the  same  class.  Neither  is  it 
within  the  power  of  the  commission. 
Yet  that  is  the  very  thing  which  the 
applications  request,  with  no  reason  as¬ 
signed  therefor  other  than  that  the  ap¬ 
plication  is  made  at  the  command  of  the 
applicant’s  superior  officer.  No  doubt 
that  was  an  excellent  reason  for  the  fil¬ 
ing  of  the  application,  but  it  certainly 
furnishes  no  ground  for  any  action  au¬ 
thorized  by  statute.” 

T 

Municipal  Items 

Ea.st  Point,  Ga. — Contracts  for  a 
$135,000  municipal  electric  power  plant 
were  canceled  last  week  in  a  special 
session  of  City  Council,  when  the  ordi¬ 
nance  providing  for  the  plant  was  unani¬ 
mously  rescinded.  Citizens  hope  to  re- 
cei\e  lower  rates  by  action  of  the 
Georgia  Public  Service  Commission  or 
through  the  power  which  may  be  sup¬ 
plied  through  the  Tennessee  Valley 
.\uthority.  The  city  now  buys  electric¬ 
ity  from  the  Georgia  Power  Company. 
A  municipal  vote  which  was  to  have 
been  held  on  the  purchase  of  the  ma¬ 
chinery  from  the  Fairbanks.  Morse 
Company  was  automatically  killed. 
Belleville,  III. — Preliminary  plans  for 
the  construction  of  the  proposed  $1,600.- 
000  municipal  water  plant  were  ap¬ 
proved  last  week  at  a  meeting  of  the 
City  Council.  Plans  will  be  sent  to 
W'ashington,  where  city  officials  will 
seek  a  loan  of  $2,000,000  for  the  con¬ 
struction  of  the  plant  from  the  federal 
government’s  public  works  fund.  Speci¬ 
fications  call  for  the  construction  of  a 
small  electric  light  plant  which  will 
serve  as  a  feeder  to  the  water  plant. 
Morning  .Sun,  Iowa — Proposition  to 
establish,  maintain  and  operate  a  muni¬ 
cipal  light  and  power  plant  carried  at 
special  election  August  1 1  by  a  vote  of 
336  for  and  56  against.  City  has  made 
formal  request  for  a  loan  under  the  Na¬ 
tional  Industrial  Recovery  Act  to 
finance  this  project.  Tentative  estimate 
of  cost  $70,000. 

.St.  Charles,  Mo. — Authority  to  borrow 
$3.50,000  from  the  Emergency  Adminis¬ 
tration  of  Public  Works  to  finance  the 
construction  of  a  Diesel  electric  light 
and  power  plant  and  a  distribution  sys¬ 
tem  was  voted  recently  by  the  City 
Council.  Under  the  ordinance,  which 
was  adopted  by  a  5-3  vote.  Mayor 
W.  S.  O’Neal  and  the  City  Clerk  are 
empowered  to  negotiate  the  loan  and  to 
enter  into  a  contract  under  which  the 
net  revenue  will  he  pledged  for  repay¬ 
ment  of  the  loan  for  ten  years,  and  a- 
long  thereafter  as  necessary.  Citizen- 
of  St.  Charles  twice  voted  down  pro 
posals  to  issue  $30(),0(K)  worth  of  bond- 
with  which  to  finance  the  plant  (Elec¬ 
trical  World,  March  25,  page  376  ). 
It  again  will  be  necessary  to  place  tin 
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proposition  ot  municipal  ownership 
before  the  people.  The  franchise  of  the 
Union  Electric  Light  &  Power  Company 
expired  last  ^larch  17  and  has  not  been 
renewed. 

Liberal,  Mo. — Division  No.  2  of  the 
Missouri  Supreme  Court  last  week  sus¬ 
tained  the  validity  of  $22,000  in  bonds 
voted  by  this  city  in  1931  for  the  con¬ 
struction  of  a  municipal  electric  distribu¬ 
tion  system,  with  no  provision  fora  city- 
owned  power  generating  plant.  Several 
taxpayers  and  the  Ozark  Utilities  Com- 
1  any  attacked  the  bond  issue  on  the 
grounds  that  the  constitutional  provision 
authorizing  bond  issues  for  a  city-owned 
electric  plant  contemplated  a  complete 
plant,  and  not  merely  a  distribution  sys¬ 
tem.  Their  contentions  were  overruled 
by  the  high  court.  Justice  Tipton,  who 
wrote  the  Supreme  Court  decision, 
maintained  that  the  city  had  the  power 
to  issue  such  bonds  and  that  it  could 
ruder  the  Constitution  issue  bonds  up 
to  10  per  cent  of  the  assessed  valuation 
<if  property  in  the  city  for  taxation  for 
purchasing  or  constructing  water  works, 
ice  plants,  electric  or  other  light  plants, 
to  be  owned  by  the  city,  and  he  over¬ 
ruled  a  contention  of  the  protestants 
that  Section  12  limited  such  bonds  to 
only  5  per  cent  of  the  assessed  valuation, 
lie  said  that  Section  12-A  of  Article  X 
"must  not  be  given  too  technical  or 
strict  construction,  so  as  to  defeat  the 
very  purpose  for  which  it  w  as  adopted.” 
Last  Liverpool,  Ohio — Report  sub¬ 
mitted  to  City  Council  by  Loftus  & 
Shover,  Pittsburgh  engineers,  estimated 
the  cost  of  a  proposed  municipal  system 
at  $1,251,891.  Council  deferred  action 
on  calling  a  vote  at  the  November  7 
election  on  a  bond  issue  for  the  project. 
Peter  F.  Loftus,  representing  the  Pitts¬ 
burgh  engineers,  said  the  construction  of 
the  municipal  plant  probably  would 
mean  a  10  per  cent  reduction  in  rates. 
Ogden,  LItaii — Petition  bearing  the 
names  of  1,689  persons  advocating  mu¬ 
nicipal  ownership  and  operation  of  a 
jiower  plant  was  recently  submitted  to 
County  Clerk  Lawrence  Van  Dyke.  The 
county  clerk  will  check  the  names  and 
eliminate  any  non-voters  of  record.  The 
petition  needs  1,610  voters  to  carry.  The 
petitioners  also  submitted  a  nuxlel  ordi- 
nance_  w’hich  the  commission  would 
adopt  automatically  by  accepting  the 
petition.  The  plan  provides  for  financ¬ 
ing  of  the  power  plant  through  bonds 
and  specifies  that  the  plant  should  be 
ready  for  operation  not  later  than  De¬ 
cember  1.  1934.  If  the  petition  does 
bea:  sufficient  eligible  names  it  can  be 
placeil  before  the  city  commission,  which 
will  have  30  days  to  consider  the  pro¬ 
posal.  If  the  commission  rejects  or 
tabh  s  the  motion,  the  city  recorder  then 
will  ])lace  it  on  the  ballot  in  the  next 
election  to  be  held  not  sooner  than  90 
day-  following  the  submission  of  the 
propDsal  to  the  city  commission. 


Two  Rivers,  Wis. — Application  is  being 
made  for  a  loan  under  the  National  In¬ 
dustrial  Recovery  Act  to  finance  the 
construction  of  a  municipal  light  and 
power  plant.  Preliminary  report  esti¬ 
mated  the  cost  of  the  project  at 
$240,000. 

T 

OUahoma  Tax  on  Utilities 

T wo  members  of  the  Oklahoma  Corpora¬ 
tion  Commission  have  signed  an  order 
directing  utilities  of  the  state  to  absorb 
the  1  per  cent  general  sales  tax  which 
became  effective  July  10  and  prohibiting 
them  from  passing  it  on  to  consumers. 
W  hile  electric  utilities  made  no  attempt 
to  contest  the  action,  one  of  the  gas 
companies  instituted  procecvlings  with  a 
view’  to  making  a  court  test  to  determine 
vr.lidity  of  the  order. 

T 

Street  Lishting  at  $21  a  Lamp 

ALliough  the  total  number  of  street  lights 
in  Chicago  increased  from  88,914  in  l'^31 
to  93,013  in  1932,  costs  for  opera. ion 
and  maintenance  were  reduced  irom 
$2,229,049.66  to  $1,993,072.10,  or  a  re¬ 
duction  in  operation  and  maintenance 
average  cost  per  lamp,  including  all 
sizes  and  types,  from  $25.06  to  $21.42. 
These  decreases,  according  to  a  note 
accompanying  the  tabulated  costs  in  the 
1932  report  of  the  Chicago  Department 
of  Gas  and  Electricity,  are  in  large  part 
due  to  reductions  in  salaries  of  employ¬ 
ees.  It  is  probable  that  the  1933  re¬ 
port  will  show  even  greater  savings  over 
1932  by  a  program  of  replacement  of 
about  35,000  globe  units  with  open- 
frosted  lamps  which  will  be  completed 
in  1934  (Electrical  W^orld,  April 
8,  1933,  page  439.) 

T 

Mexican  Property  Sold 

International  electric  power  and  light 
service  performed  many  years  by  the 
El  Paso  Electric  Company  has  come  to 
an  end  with  the  signing  of  an  agreement 
for  the  sale  of  the  company’s  distribu¬ 
tion  system  in  Juarez,  Mexico,  to  the 
Compania  Productora  Mexicana  de  Luz 
Fuerza  of  the  latter  city  for  approxi¬ 
mately  $175,000.  By  the  terms  of  the 
agreement  the  controversy  between  the 
El  Paso  Electric  Company  and  the  city 
of  Juarez  over  the  defaulting  in  pay¬ 
ment  of  approximately  300,000  pesos  for 
light  and  power  service  is  settled.  The 
city  agrees  to  pay  the  sum  due  the  coni- 
I  any  and  to  drop  its  suit  against  the 
company  for  400,000  pesos  for  alleged 
damages  caused  by  the  company  shutting 
off  its  electric  current  for  non-payment 
of  bills.  The  Compania  Productora 
Mexicana  de  Luz  P'uerza  recently  com¬ 
pleted  the  construction  of  an  electric 
generating  plant  which  will  be  con¬ 
nected  with  the  system  purchased. 


Electrical  Frosress  in  Latvia 

With  a  total  capacity  of  but  52,000  kw. 
the  electricity  supply  enterprises  of 
Latvia  nevertheless  involve  65  stations, 
of  which  93  per  cent  are  steam  oper¬ 
ated.  3  per  cent  are  driven  by  internal- 
combustion  engines  and  the  remainder 
are  hydro-electric.  (Output  in  Latvia 
advanced  from  68,495,0(M),  kw.-hr.  in 
1928  to  %,398.000  kw.-hr.  in  1931,  75 
per  cent  of  which  was  supplied  by  a 
35,000-kw.  plant  in  Riga. 

T 

Law  Evasion  in  Nebraska? 

Charging  that  the  electric  utility  com¬ 
panies  of  the  state  "are  attempting  to 
evade”  the  provisions  of  a  new  law 
which  prohibits  them  from  collecting  a 
service  charge  by  increasing  the  rate  for 
minimum  consumption  by  rural  patrons 
sufficiently  to  include  the  same  sum  they 
have  been  collecting  as  a  service  charge. 
Senator  Pedersen  has  lodged  formal 
complaint  with  the  Nebraska  Railway 
(.  ommission.  The  specific  com|)laint  is 
against  the  Southern  Nebraska  Power 
Company.  Utility  men  point  out  that  it 
costs  a  minimum  of  $500  more  invest¬ 
ment  in  plant  for  the  farmer  than  for 
the  town  customer  and  that  they  cannot 
continue  rural  service  unless  a  return 
on  this  additional  investment  is  reflected 
in  returns.  If  the  service  charge  is 
banned  rates  must  be  advanced.  The 
railway  commission  will  take  jurisdic¬ 
tion  of  the  complaints  under  a  section  of 
the  law  which  gives  them  power  to  fix  a 
proper  rate  where  the  company  and  the 
farm  owner  cannot  agree. 

T 

Russians  Seek  Wreckers 

No  longer  seeking  to  pin  on  foreign  en¬ 
gineers  the  blame  for  operating  failures 
of  Soviet  power  stations,  Russian 
authorities  have  ordered  a  thorough 
new  hunt  for  electric  power  station 
wreckers.  First  place  is  given  to  the 
.Moscow  power  station,  which  figured  in 
the  trial  of  the  Metropolitan-Vickers 
employees,  and  it  is  asserted  that  break¬ 
downs  continue  and  the  real  culprits 
remain  undiscovered.  A  resolution 
{lassed  by  the  Moscow  Committee  of  the 
Communist  party  blames  the  directors 
of  the  power  stations  and  officials,  who 
still  fail  to  understand  that  their  negli¬ 
gence  is  wrecking  the  productive  indus¬ 
trial  life  of  the  whole  territory,  and  adds 
that  the  culprits  must  be  found  and 
brought  to  justice  in  order  to  restore 
labor  discipline,  which  has  become  dis¬ 
ordered. 

T 

German  Encrsy  Use  Rises 

.According  to  official  reports,  the  con¬ 
sumption  of  electrical  energy  in  Ger¬ 
many  during  the  first  half  of  1933  was 
7  per  cent  above  the  same  half  of  1932. 
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L.W.W.MORROW 

Editor 


Call  a  public  relations  council 

UTILITIES  face  trying  times  these  days.  A 
hostile  public  sentiment,  higher  taxes, 
ordered  rate  reductions,  governmental  and  munic¬ 
ipal  competition,  radical  agitation,  lower  earn¬ 
ings,  code  disputes — an  accumulation  of  trials 
and  tribulations.  The  facts  must  be  faced  and 
acted  upon. 

In  the  face  of  these  conditions  there  is  every 
reason  to  exercise  courage  and  intelligence. 
There  is  a  necessity  for  the  entire  electrical  indus¬ 
try  to  pull  together  and  to  use  the  teamwork  that 
has  been  so  notable  in  the  past.  The  manufac¬ 
turers,  the  wholesalers,  the  contractors  and  the 
retailers  have  a  heavy  stake  in  the  maintenance 
of  a  strong  and  prosperous  utility  industry  and 
they  should  act  aggressively  to  correct  false  state¬ 
ments  and  Impressions  concerning  their  partner 
in  business.  They  should  help  create  favorable 
public  sentiment  and  they  should  help  utility 
leaders  to  arrive  at  constructive  public  and  busi¬ 
ness  policies.  There  is  a  job  to  be  done  in  creat¬ 
ing  a  greater  electrical  business  in  this  country. 
All  members  of  the  family  are  needed  and  all 
must  be  strong  and  healthy  if  the  work  is  to  be 
done  quickly  and  well. 

On  the  other  hand,  the  utilities  should  take 
counsel  and  act  courageously  and  intelligently. 
This  is  not  the  time  for  them  to  maintain  silence 
or  to  turn  the  other  cheek.  Nor  is  it  a  time  for 
them  to  use  the  outworn  weapons  of  propaganda 
and  publicity,  whose  amateurish  and  excessive 
use  in  the  past  partly  explain  the  present  public 
sentiment.  The  utilities  need,  however,  to  call 
upon  their  most  expert  leaders  in  public  relations 
for  counsel  and  suggestions  so  that  action  mav 
replace  confusion  and  inertia. 
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We  believe  that  the  utilities  need  a  council  of 
operating  property  executives;  for  example,  Ark¬ 
wright,  Owens,  Pack,  Ferguson,  Wagner,  Dow 
and  others  w'ho  have  both  the  ability  and  the  ex¬ 
perience  and  are  in  such  intimate  touch  with  the 
public  and  with  conditions  that  they  could  arrive 
at  agreements  as  to  procedure  to  improve  con¬ 
ditions  w^hether  through  action  on  local  properties 
or  nationally.  It  is  this  type  of  executive  and  not 
the  headquarters  holding  company  official  who 
has  the  information  and  experience  needed  to 
lead  the  utilities  into  the  sunlight  of  public  favor. 
There  is  no  more  necessary  or  more  difficult  task, 
and  it  must  be  done,  for  only  the  utmost  courage 
and  intelligence  will  ward  off  the  present  dis¬ 
astrous  trend.  If  the  utilities  will  do  their  part 
and  take  the  lead  the  other  members  of. the  elec¬ 
trical  family  may  be  counted  upon  to  do  their 
utmost.  Action  is  the  only  way  out. 

Loads  for  rural  lines 

HOUSANDS  of  miles  of  rural  lines  have 
been  built  by  the  utilities  in  recent  years. 
This  has  been  done,  despite  the  questionable  eco¬ 
nomic  returns  from  the  investments,  because  the 
service  was  needed  and  demanded.  Construction 
practices  and  cost  analyses  have  been  made  in 
many  instances  and  a  typical  analysis  is  given  in 
the  splendid  article  by  Mark  Eldredge  In  this 
issue.  Thus  today  the  industry  knows  how  to 
build  rural  lines  at  a  minimum  cost  to  give  muN.- 
mum  service. 

But  this  large  investment  should  earn  adequate 
returns.  Sales  efforts  should  be  made  to  get  in¬ 
creased  rural  loads  so  that  these  lines  may  make 
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profits.  And,  with  the  present  agricultural  re¬ 
covery  under  way,  this  is  a  splendid  time  to  sell 
rural  service.  Each  utility  can  well  afford  to  in¬ 
augurate  an  aggressive  rural  sales  campaign  this 
fall.  The  crops  will  soon  be  sold  and  winter  is 
on  the  way.  This  is  a  very  opportune  time  to 
sell  the  farmers  more  electric  equipment  and 
service. 


The  boon  of  indirect  lighting 

1\  THE  Marshall  Field  store  in  Chicago  is 
an  installation  of  wholly  indirect  lighting 
which  is  causing  comment,  not  only  among  illumi¬ 
nating  engineers,  but  among  laymen  as  well.  Cus¬ 
tomers,  long  familiar  with  the  store,  entering  for 
the  first  time  since  the  new  lighting  was  turned 
on,  are  conscious  of  something  different.  Then 
they  realize  that  the  store  seems  larger,  the  ceil¬ 
ing  higher  and  that  the  reason  for  these  impres¬ 
sions  is  the  absence  of  lighting  fixtures.  But 
where  is  the  light  coming  from?  Unless  they  ask, 
many  of  them  leave  the  store  with  the  mystery 
still  unsolved. 

1  he  light  sources  are  easy  enough  to  find  if 
one  knows  where  to  look  for  them  or  has  enough 
experience  to  deduce  their  locations.  But  they 
are  not  apparent;  they  are  just  unobtrusively 
there,  doing  their  work. 

Artificial  light  has  two  functions.  One,  the 
more  important,  is  illumination.  The  other  is 
decoration.  In  neither  is  it  necessary  that  the 
eye  be  attracted  to,  or  even  be  conscious  of,  the 
light  source.  The  light  source  may,  of  course, 
be  an  element  in  the  decorative  scheme,  but  there 
is  nothing  about  its  utilitarian  function  that  re¬ 
quires  its  presence  to  be  advertised  or  even  ap¬ 
parent. 

Probably  if  an  excellent  example  of  just  light¬ 
ing,  such  as  this  in  Marshall  Field’s,  could  have 
been  held  up  before  the  electrical  industry  thirty 
years  ago  the  monkey  tail  style  of  fixture  thai 
even  in  this  present  day  infests  too  many  of  our 
homes  and  stores  would  never  have  spread  its 
curlicues  so  widely  over  the  land.  And  wouldn’t 
that  have  been  a  blessing?  Even  a  lot  of  modern 
fixtire  and  lighting  unit  design  might  happily  be 
abolished  from  the  sight  of  man  if  a  proper  ap¬ 
preciation  of  indirect  illumination  from  concealed 
light  sources  could  be  brought  home  to  illuminat- 
ing  t  'lgineers  as  well  as  to  the  public  at  large. 


Taxation  chickens  come 
home  to  roost 

Popular  expectations  of  electric  service  rate 
reductions  received  a  decided  jolt  recently  in 
Massachusetts  in  two  decisions  of  the  Depart¬ 
ment  of  Public  Utilities.  In  the  cases  of  the 
Randolph  &  Holbrook  and  Lawrence  companies 
the  board  in  effect  rejected  petitions  for  lower 
rates,  partly  because  present  revenues  do  not  w  ar¬ 
rant  cuts  in  prices  at  this  time  and  partly  on  ac¬ 
count  of  anticipated  increases  in  operating  costs 
due  to  the  3  per  cent  tax  on  gross  revenue,  other 
excises  and  the  possible  results  of  the  Recovery 
Act.  It  is  a  fair  inference  that  not  only  will  the 
commission  weigh  these  factors  in  every  rate  case 
coming  before  it  in  the  next  few  months  and  re¬ 
fuse  to  order  rate  cuts  which  deny  a  fair  return 
to  the  power  companies,  but  that  it  may  be  dis¬ 
posed  to  lend  a  sympathetic  ear  to  applications 
for  compensating  rate  advances  if  these  become 
necessary.  This  is  a  courageous  attitude  in  the 
face  of  present  political  hostility  to  utilities  as 
evidenced  in  the  punitive  taxation  soon  to  become 
effective,  but  it  offers  convincing  evidence  of  the 
vitality  of  regulation  in  the  Bay  State,  and  may 
well  be  emulated  elsewhere.  In  striking  contrast 
is  the  Consolidated  Gas  decision  in  New  York. 

Some  utilities  will  be  able  to  absorb  unfair  tax 
burdens  from  revenue  growth  if  business  con¬ 
tinues  to  improve;  but  this  does  not  justify  the 
imposition  of  such  taxes.  It  is  time  to  tell  the 
general  public  specific  facts  about  local  situations, 
as  Alex  Dow  has  recently  suggested;  to  defend 
the  right  of  every  properly  run  utility  to  a  rea¬ 
sonable  return  on  the  service  rendered;  and  to 
show’  in  specific  cases  how  further  rate  reductions 
must  be  retarded  by  the  “soaking-the-utilities 
policy.”  Every  progressive  management  deplores 
the  necessity  for  rate  increases,  knowing  that  the 
growth  of  business  is  accelerated  by  downw’ard 
trends.  The  consumer  must  pay  all  taxes  in  the 
end,  but  unfortunately  many  citizens  fail  to  realize 
this. 

Higher  prices  for  electric  service  may  have  to 
come  in  some  cases  to  keep  rates  above  the  con¬ 
fiscation  level,  and  in  other  instances  they  may 
have  to  be  sought  in  order  to  approach  a  reason¬ 
able  return.  Between  these  two  limits  is  an  un¬ 
satisfactory  zone  for  capital  to  inhabit,  and  in  the 
long  run  capital  will  fight  shy  of  any  class  of  in¬ 
vestment  in  which  a  reasonable  return  is  denied. 
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Farm  Line  Construction 


Comparative  costs  shown. 

Use  600-ft.  spans  on  30-ft.  poles 
with  copperweld  conductors. 

Intermediate  poles  and  flyins  service 
used  on  secondaries. 

Details  of  desisn  and  costs. 

By  MARK  ELDREDGE 

Chief  Engineer,  Memphis  Power  &  Light  Company 

The  term  “farm  line”  is  here  used  to  denote  that 
type  of  line  built  to  serve  purely  rural  customers, 
such  as  a  single-phase  branchoft"  of  some  main, 
radial,  rural  feeder  or  a  branchoff  of  a  line  serving  a 
rural  community.  Its  current-carrying  capacity  there¬ 
fore  can  be  rather  small,  but  must  be  satisfactory  to  give 
reasonable  regulation  after  allowing  for  the  probable 
growth  which  may  come  in  the  following  few  years. 
The  voltage  used  will  probably  be  in  the  range  of  6,600 
to  13,200. 

Because  of  the  wide  separation  of  customers,  it  is 
necessary  that  the  cost  of  farm  lines  be  kept  at  the 
very  minimum  and  yet  give  satisfactory  service.  Each 
locality  will  require  individual  attention  to  adapt  the 
design  to  the  local  conditions  of  weather,  terrain,  type 
of  load,  etc.  The  line  here  described  was  adapted  to 
the  conditions  in  the  lower  Mississippi  Valley  falling 
in  the  medium-loading  zone. 

Until  two  years  ago  many  miles  of  rural  lines  had 
been  built  using  No.  4  copper  in  300-ft.  spans  on  35-ft. 
poles.  These  lines  were  very  satisfactory,  except  for 
their  cost  in  relation  to  the  business,  especially  the  addi¬ 
tional  farm  business  it  was  desired  to  secure  in  the 
thinly  settled  areas. 

An  analysis  of  the  costs  of  the  above  lines  showed  52 
per  cent  went  for  labor  and  material  in  stringing  the 
primary  copper  and  48  per  cent  for  providing  the  sup¬ 
ports,  i.e.,  labor  and  material  for  erecting  poles,  cross- 
arms,  pins,  insulators,  hardware,  etc.  The  conductor 
was  necessary  to  carry  the  current,  but  the  poles  were 
of  only  secondary  importance,  being  used  merely  to  put 
the  conductors  out  of  reach  in  a  position  of  safety. 
Here,  then,  was  the  place  to  make  a  cut  iti  costs  on  the 
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material  unwanted  but  necessary  and  costing  48  per  cem 
of  the  completed  line.  Obviously  the  only  way  to  cui 
the  cost  on  poles  and  accessories  was  to  eliminate  a; 
many  as  possible  by  going  to  longer  spans,  so  a  stud\ 
was  made  of  lines,  using  conductor  material  of  higli 
tensile  strength.  Current-carrying  capacity  was  hardl\ 
a  factor  for  the  voltage  and  loads  involved. 

Cost  analyses  made 

The  three  or  four  minimum  practicable  sizes  of  cop¬ 
per  alloys,  copj>er-steel  and  aluminum-steel  combinations 
were  investigated.  From  sag  tables  the  heights  of  poles 
were  determined  for  various  span  lengths.  Ice  loading 
and  wind  pressure  fixed  the  strength  of  poles  to  be  used. 
With  these  factors  settled,  the  next  step  was  to  estimate 
the  cost  per  mile  of  line,  using  each  size  and  type  of 
conductor.  The  minimum  cost  for  the  Memphis  condi¬ 
tions  was  found  to  lie  in  the  use  of  a  line  conductor 
of  three  strands  of  No.  10,  extra-high-strength  copper- 
weld,  of  30  per  cent  conductivity,  on  30-ft.  class  4  poles 
in  600-ft.  spans.  Only  grade  “A”  construction  for 
medium  loading  was  considered,  first,  because  Memphis 
lies  in  the  northern  portion  of  the  medium-loading  zone ; 
second,  because  high-grade  construction  would  keep 
maintenance  costs  at  a  minimum.  This  is  important,  for 
with  the  distances  involved  minor  maintenance  would 
be  expensive. 

The  new  construction  with  600-ft.  spans  uses  only  half 
as  many  poles  as  was  necessary  on  the  older  No.  4  cop¬ 
per  lines  with  300-ft.  spans,  and  in  addition  the  newer 
line  uses  30-ft.  poles  instead  of  35-ft.  poles.  The  pole 
top  construction  is  just  the  same,  using  standard  8-ft. 
arms  with  four  pins.  The  pole  pins  are  used  for  single¬ 
phase  extensions  of  6,900  volts,  phase  to  neutral. 
Later  on,  if  more  capacity  is  needed  or  three  phases  are 
required  for  a  cotton  gin,  or  other  power  customer,  it 
is  only  necessary  to  add  the  other  conductors  on  the  end 
pins.  Thus  the  design  has  flexibility,  which  is  not  pos¬ 
sible  on  some  types  of  farm  lines,  such  as  those  using 
greater  sags  and  a  consequently  greater  pin  spacing.  In 
such  cases  4-ft.  or  6-ft.  two-pin  arms  are  used,  with  no 
])rovision  for  easily  anrl  cheaply  increasing  line  capacity 
or  supplying  three-phase  energy.  The  wider  spacing 
would  have  another  disadvantage,  in  that  it  would  in¬ 
crease  reactive  drop,  giving  poorer  regulation,  which  is 
quite  a  factor  on  those  lines  that  are  extended  and 
extended  until  they  are  several  miles  in  length.  With 
the  copperweld  conductor  30-in.  pin  spacing  is  satis¬ 
factory. 

The  mention  of  600-ft.  spans  on  30-ft.  poles  brings 
frequent  inquiries  regarding  conductor  vibration.  This 
was  considered  at  the  time  the  design  was  accepted,  and 
although  very  little  information  was  available  from 
actual  experience  and  records,  assurances  were  given  that 
a  three-strand  conductor,  being  unsymmetrical,  would 
have  but  slight  tendency  to  vibrate  under  the  conditions 
contemplated.  No  evidence  of  vibration  has  been 
observed  during  eighteen  months  of  service  with  lines 
now  totaling  30  miles. 
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The  present-day  cost  of  the  older  type  of  line  using 
Xo.  4  medium  hard-drawn  copper  on  35-ft.  class  4 
creosoted  pine  poles  is  $608  per  mile  of  tangent  line 
over  flat  terrain.  This  cost  does  not  include  tree  trim¬ 
ming  or  right-of-way  expense,  as  these  are  not  pertinent 
to  the  question  of  comparative  line  design.  Storeroom 
expense  also  is  not  included,  as  this  is  unusually  high  at 
the  present  time,  especially  for  those  companies  having 
facilities  for  extensive  operations. 

The  corresponding  cost  of  a  mile  of  the  new  line  using 
three  strands  of  No.  10  copperweld  is  $477,  or  a  saving 
of  21.5  per  cent.  This  would  be  much  greater  with 
normal  copper  and  pole  prices.  For  three-phase,  four- 
wire  lines  the  costs  would  be  $904  for  No.  4  copper 
and  $803  for  copperweld,  or  a  saving  of  11.2  per  cent. 

Tennessee  is  not  laid  out  in  square  miles,  so  the 
county  roads  are  anything  but  straight.  They  also  bob 
up  and  down  over  tbe  rolling  hills,  all  of  which  might 
be  thought  to  aifect  adversely  the  use  of  long-span  con¬ 
struction.  A  check  of  all  lines  of  primary  only  of  this 
new  type  shows  an  actual  average  span  of  497  ft. 

Along  with  the  design  of  primary  lines  must  go  that 
for  secondaries.  Spacing  and  height  of  poles  must  be 
economical  for  one  as  well  as  the  other.  Long-span, 
light  conductors  are  out  of  the  question,  as  high  con¬ 
ductivity  is  required  and  besides  no  space  is  available 
on  the  30-ft.  poles. 

Secondary  problems  solved 

I'he  solution  of  this  problem  was  obtained  through  the 
use  of  an  intermediate  pole,  thus  raising  the  primary 
conductor  at  the  point  of  greatest  sag  and  giving  a  new 
^ag  only  one-fourth  as  great.  Space  is  then  available 
for  secondaries,  provided  they  can  be  sagged  nearly  as 
flat  as  the  primary.  Some  combination  of  copper  and 
copper  alloy,  or  copper  and  copperweld  stranding,  might 
have  been  used,  but  another  and  simpler  arrangement 
was  possible  using  stock  materials. 

Three-strand  No.  8  high-strength,  30  per  cent  conduc¬ 
tivity  copperweld  is  used  for  guying.  By  using  this  for 
the  grounded  neutral  of  the  secondary  it  is  possible  to 
make  it  carry  part  of  the  weight  of  the  other  one,  or 
two  secondary  conductors,  which  are  usually  No.  2 
medium  hard-drawn  bare  copper. 

At  two  intermediate  points  in  the  span  suspension 
racks  are  used.  Not  only  do  they  suspend  the  copper 
in  three  100-ft.  spans,  but  they  serve  as  spreaders  to 
keep  the  bare  conductors  from  getting  together.  In  the 
same  way  that  the  new  primary  construction  saves  half 
the  poles  formerly  used,  the  new  secondary  construc¬ 
tion  saves  half  the  poles  formerly  used  with  plain  copper 


Suspension  rack  and  a  two-wire  service  from  a  farm  line 


on  150-ft.  spans.  The  cost  of  adding  two-wire  sec¬ 
ondaries  to  an  existing  primary  line  was  $832  per  mile 
for  the  old  design,  and  for  the  new  design  is  $553,  or 
a  saving  of  33.5  per  cent.  For  three-wire  secondaries 
the  cost  was  $1,095,  and  now  is  $772,  or  a  saving  of 
29.5  per  cent.  To  date,  13  miles  of  suspended  second¬ 
ary  has  been  constructed,  with  an  average  span  of  268 
ft.  Much  of  this  has  been  added  to  the  old  No.  4 
copper  primary  lines  without  setting  any  intermediate 
poles. 

Another  problem  remained  to  be  solved,  for  a  3C)0-ft. 
spacing  of  poles  was  not  convenient  for  services.  Either 
the  I'oles  were  too  far  from  the  customer’s  house,  or 
trees  interfered.  Flying  services  as  illustrated  have 
been  tried  and  found  quite  .satisfactory.  Full  freedom 
in  point  of  attachment  permits  the  running  of  services 
in  space  free  from  trees  or  other  obstructions.  Heavy 
lines  or  long  spans  do  not  work  out  very  well  from  the 
middle  of  the  secondary  spans,  but  this  seldom  causes 
trouble,  since  one  can  usually  make  the  point  of  attach¬ 
ment,  or  pull-off,  within  50  or  75  ft.  from  a  pole,  but 
if  not,  a  light  pole  can  be  set  for  the  service  leads. 

During  the  past  winter  the  new  lines  were  put  to  the 
most  severe  test  to  be  expected  for  medium  loading, 
when  ^  in.  of  sleet  remained  for  ten  days  and  at  times 
with  considerable  wind.  In  no  place  did  the  lines  fail. 

Many  readers  w'ill  be  interested  to  know  what  applica¬ 
tion  the  new  types  of  construction  have  in  the  heavy 
loading  zone.  No.  4  copf)er  can  be  used  most  economi¬ 
cally  (using  Memphis  prices)  in  240-ft.  spans  on  30-ft. 
class  4  poles  at  a  cost  of  $648  per  mile.  Three-strand 
No.  10  copperweld  in  400- ft.  spans  on  30-ft.  class  2 
poles  will  cost  $586,  or  a  saving  of  9.6  per  cent.  Two- 
wire  copper  secondaries  (one  No.  2  and  one  No.  4 
triple  braid,  weatherproof)  in  150-ft.  spans  on  35-ft. 
class  4  poles  will  cost  $1,106,  while  suspended  sec- 


thimble  eye  for  the  anchor  guy.  Secondary  dead-ends  or 
insulated  fork  bolts  are  used  to  terminate  the  other 
secondary  wires. 


2d. ELECTRICAL  WORLD 


269 


Table  / — Comparative  Costs  of  1  Mile  of  Two-Wire,  7,000-Volt  Line — Mea'tum  Loading 


SM-Ft.  Spans,  Two  No.  4  Medium- 

Hard  Drawn  Bare  Copper, 

MP>Ft.  Bpans,  Two  3/No.  !•  Extra-High-Strength  Copperweld, 

W-Ft.  Poles 

SO-Ft.  Poles 

Unit 

Item 

Unit 

Item 

Quantity 

Cost 

Total 

Total 

Quantity 

Cost 

Total 

Total 

Poles,  towers  and  fixtures . 

$264.25 

Poles,  towers  and  fixtures . 

$128.59 

35-ft.  A.S.A.  No.  4  creosoled  pine  poles.  . . 

Id 

)5.85  $105.  30 

39-ft.  A.S.A.  No.  4  creosoted  pine  poles.. . . 

9 

$4.80 

$43.20 

Anchors . 

1 

1.76 

1.76 

Anchors . 

1 

1.76 

1.76 

Anchor  shields . 

1 

1.78 

1.78 

Anchor  shields . 

1 

1.78 

1.78 

8-ft.  rreoBoted  pine  crossarins . 

19 

0.84 

15.96 

8-ft.  creosoted  pine  crossarms . 

10 

0.84 

0.84 

No.  25009  strain  insulators . 

1 

0.  18 

0.  IS 

No.  25009  strain  insulators . 

1 

0.  IS 

0.  IS 

No.  1 162  strain  insulators . 

1 

1.01 

I.OI 

No.  1 1 62  strain  insulators . 

1 

1.01 

1.01 

50-ft.  3/No.  8  copperweld  wire . 

7 

0.  18 

1.26 

50-ft.  3/No.  8  copperweld  wire . . 

7 

0.  18 

1.26 

137. CO 

71. CO 

242.14 

268.82 

Il,l00-ft.  No.  4  medium  hard-drawn  cop- 

per  wire . 

1399 

0.11 

153.89 

Il,l00-ft.  3/No.  10  copperweld  wire . 

966 

0.  19 

183.54 

No.  6512  insulators . 

18 

0.23 

4.14 

No.  6512  insulators . 

9 

0.23 

2.07 

No.  A- 133  insulators . 

18 

0.  10 

1.80 

No.  A- 133  insulators . 

9 

0.  n 

0.90 

No.  2511  strain  insulators . 

1 

2.  13 

2  13 

No.  251  1  strain  insulators . 

1 

2  13 

2.  13 

No.  25009  strain  insulators . 

1 

0.  18 

0.  18 

No.  25009  strain  insulators . 

1 

0.  18 

0.  18 

Labor  and  truck . 

80.00 

I.abor  and  truck . 

80.00 

ContinKencies,  10  per  cent . 

50.64 

Contingencies,  10  per  cent . 

39.  74 

EnfcineerinK  and  superintendence,  10  per  cent 

50.64 

Engineering  and  superintendence,  1 0  per  cent 

39.74 

Total . 

$607.67 

Total . 

$476.89 

Per  cent  saving . 

21.5 

Table  II — Comparative  Costs  of  1,200  Ft.  Two-Wire,  115-Volt  Secondaries — Medium  Loading 


IM-Ft.  8pans,  One  No.  2  and  One  No.  4  Triple-Braid  Weatherproof  Wire, 

300-Ft.  Spans,  One  3/No.  8  High-Strength  Copperweld  and 

One  3- 

35-Ft.  Poles 

j  Strand  No.  Z  Medlum-Hard*Drawn  Copper  Wiret 

30-Ft. 

Poles 

Unit 

Item 

Unit 

Item 

Quantity 

Cost 

Total 

Tot  al 

1  Quantity 

Cost 

Total 

Total 

Poles,  towers  and  fixtures . 

$129.34 

Poles,  towers  and  fixtures . 

$65.20 

35-ft.  A.S.A.  No.  4  creosoted  pine  poles. . . 

8 

$5.85 

$46.80 

30-ft.  A.S.A.  No.  4 creosoted  pine  poles. .  . . 

4 

$4.80 

$19.20 

2 

1.76 

3.52 

2 

1.76 

3.  52 

2 

1.78 

3.56 

2 

1 . 78 

3.  56 

No.  25009  strain  insulators . 

2 

0.  18 

0.36 

No.  25009  strain  insulators . 

2 

0.  18 

0  36 

No.  1 162  strain  insulators . 

2 

1.01 

2.02 

No.  1162  strain  insulators . 

2 

1.01 

2  02 

Two-wire  secondary  racks . 

9 

0.84 

7.56 

lOO-ft.  3/No.  8  copperweld  wire . 

14 

0.  18 

2.52 

lOO-ft.  3/No.  8  copperweld  wire . 

14 

D.  18 

2.52 

I.abor  and  truck . 

63.00 

Labor  and  truck . 

34.  0 

Overhead  Conductors . 

80. 13 

Overhead  ('onductors . 

86.73 

1,260-ft.  No.  4  weatherproof  copper  wire. . 

207 

Oil 

22.77 

1,260-ft.  3/No.  8  copperweld  wire . 

169 

0.18 

30.42 

1.260-ft.  No.  2  weatherproof  copper  wire. . 

328 

0.12 

39.36 

1,260-ft.  No.  2  medium  hard-drawn  copper 

wire . 

252 

0.  12 

30.24 

Dead-end  cable  bolts . 

2 

0.24 

0.48 

Insulated  fork  bolts . 

5 

0.  34 

1.70 

One-hole  side  clamps . 

3 

0.  15 

0.45 

Two-wire  suspension  secondary  racks . 

8 

0.43 

3  44 

l4tbor  and  truck . 

18.00 

I.abor  and  truck . 

20.00 

Contingencies.  10  per  cent . 

20.95 

Contingencies,  10  per  cent . 

15. 19 

Engineering  and  superintendence,  10  per  cent. . 

20.95 

Engineering  and  superintendence,  10  per  cent. 

15.  19 

Total . 

$251.37 

Total . 

$182.  31 

Per  cent  saving  . 

27  5 

Table  III — Comparative  Costs  of  1,200  Ft.  Three-Wire,  115 /230-Volt  Secondaries — Medium  Loading 


IM-Ft.  Spans,  Two  No.  3  and  One  No.  4  Triple-Braid  Weatherproof  Wire, 
35-Ft.  Poles 

Unit  Item 

Quantity  Cost  Total  Total 

300-Ft.  Spans,  One  3/No.  8  High-Strength  Copperweld  and  Two  3-Strand 
No.  Z  Medium  Hard-Drawn  Copper  Wire,  30-Ft.  Poles 

Unit  Item 

Quantity  Cost  Total  Total 

35-ft.  A.S.A.  No.  4  creosoted  pine  poles. . . 

8 

$5.85 

$46.60 

30-ft.  A.S.A.  No.  4  creosoted  pine  poles. 

4 

$4.80 

$19.20 

Anchors . 

2 

1.76 

3.52 

Anchors . 

2 

1.76 

3.  52 

Anchor  shields . 

2 

1.78 

3.56 

Anchor  shields . 

2 

1.78 

3.  56 

No.  25009  strain  insulators . 

2 

0.  18 

0.36 

No.  25009  strain  insulators.  . . 

2 

0.  19 

0.  36 

No.  1 162  strain  insulators . 

2 

1.01 

2.02 

No.  1 162  strain  insulators . 

2 

1.01 

2.02 

Three-wire  secondary  racks . 

9 

1.01 

9.09 

lOO-ft.  3/No.  8  copperweld  wire . 

14 

0.  18 

2.52 

lOO-ft.  3/No.  8  copperweld  wire . 

14 

0.  18 

2.52 

I.abor  and  truck . 

63.00 

I.Abor  and  truck . 

35.50 

Overhead  Conductors . 

128.37 

Overhead  Conductors . 

.  126  67 

1,260-ft.  No.  4  weatherproijf  copper  wire.  . 

207 

0.  II 

22.77 

1,260-ft.  3/No.  8  copperweld  wire . 

169 

0.  18 

30.42 

2.520-ft.  No.  2  weatherproof  copper  wire. . 

655 

0.12 

78.60 

2,520-ft.  No.  2  medium  hard-drawn  copper 

wire . 

504 

0.  12 

60.48 

Dead-end  cable  bolts . 

2 

0.24 

0.48 

Insulated  fork  bolts . 

10 

0.34 

3. 40 

One-hole  side  clamps . 

3 

0.15 

0.45 

Two-wire  suspension  secondary  racks . 

8 

0.43 

3.44 

l-aoor  and  truck . 

27.00 

Labor  and  truck . 

28.  GO 

Contingencies,  10  per  cent . 

25.92 

Contingencies.  10  per  cent . 

19  34 

Engineering  and  superintendence,  10  per  cent. . 

25.92 

Engineering  and  superintendence,  1 0  per  cent . 

19.  34 

Total . 

$311.08 

Total . 

.  $232  03 

Per  cent  savings . 

.  25  4 
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Table  IV — Comparative  Cost  of  1  Mile  of  Two-Wire,  7,000-Volt  Line — Heavy  Loading 


240-Ft.  Span.s,  Two  No. 

4  Bare  f'opper 

4(W-Ft.  Spans,  3/No.  !•  Copperweld 

,  Extra-High  Strength 

Unit 

Item 

Unit 

Item 

Quantity 

Cost 

Total 

Total 

Quantity 

Cost 

Total 

$296.91 

30-ft.  A.S.A.  No.  4  creosoted  pine  poles.  .  . 

22 

$4.80 

$135.60 

30-ft.  .A.S.A.  No.  2  creosoted  pine  poles.. . . 

14 

$6.60 

$92.40 

Anchors . 

1 

1.76 

1.76 

•Anchors . 

1 

1.76 

1.76 

Anchor  shields . 

1 

1.78 

1.78 

•Anchor  shields  . 

1 

1.78 

1.78 

8-ft.  creosoted  pine  crossarms. . . . 

23 

0.84 

19.32 

8-ft.  creosoted  pine  crossarms . 

15 

0.84 

12.60 

1 

0.  18 

0.  18 

1 

0.  18 

0.  18 

No.  1 162  strain  insulators . 

1 

1.01 

1.01 

No.  1 162  strain  insulators . 

1 

1.01 

1  01 

7 

0.  18 

1.26 

7 

0.  18 

1.26 

166.00 

107.00 

243.46 

No.  11, 100-ft.  No.  4  medium  hard-drawn 

II, 100-ft.  3/No.  10  copperweld,  extra-high 

uripo 

1399 

0.  1 1 

153.89 

966 

0.  19 

183.  54 

No.  6512  insulators . 

22 

0.23 

5.06 

No.  6512  insulators . 

14 

0.23 

3.22 

No.  .A- 133  insulators . 

22 

0.  10 

2.20 

No.  .A- 133  insulators . 

14 

0.  10 

1.40 

No.  251 1  strain  insulators . 

1 

2.13 

2.13 

No.  251 1  strain  insulators . 

1 

2.13 

2.13 

No.  25009  strain  insulators.  . . 

1 

0.  18 

0.  18 

No.  25009  strain  insulators . 

1 

0.  18 

0  18 

I.abor  and  truck . 

80.00 

Labor  and  truck . 

80.00 

ContinRencieB.  10  per  rent . . 

Kneineering  and  superintendence.  10  per  cent 


ContinKenciee,  10  per  cent . 

EnKineerinK  and  superintendence,  10  per  cent. 


Total .  $586  14 

Per  cent  saving .  9.6 


Table  V — Comparative  Cost  of  1,200-Ft.  Two-Wire,  113-Volt  Secondaries — Heavy  Loading 


1$0-Ft.  Span.s,  One  No.  Z  and  One  No.  4  Tripie-Braid  Weatherproof  Wire, 
35-f't.  Poles 


300-Ft.  Spans,  One  3  No.  M  Hish-StrenKth  f'opperweld  and  One  3-8trand 
No.  Z  Medium  Hard-Drawn  Copper  Wire,  3(i-Ft.  Poles 


Unit 

Item  j 

Unit 

Item 

Quantity 

Cost 

Total  Total  1 

Quantity 

Ciist 

Total 

Total 

Poles,  towers  and  fixtures . 

.  $129.34 

Poles,  towers  and  fixtures . 

$88  80 

35-ft.  .A.S..A  No.  4  creosoted  pine  poles. . 

8 

$5.85 

$46.80 

30-ft.  .A.S.A.  No.  4  creosoted  pine  poles.. 

6 

$4.80 

$28.80 

2 

1  76 

3.  52 

2 

1.76 

3.52 

.Anchor  shields . 

2 

1.78 

3.56 

•Anchor  shields . 

2 

1.78 

3.56 

No.  25009  strain  insulators . 

2 

0.  18 

0.  36 

No.  25009  strain  insulators . 

2 

0.  18 

0.36 

No.  1 162  strain  insulators . 

2 

1.  1 

2.02 

No.  1 162  strain  insulators.  . . 

2 

1.01 

2  02 

T wo-wire  secondary  racks . 

9 

0.84 

7.56 

100-ft.  3^ No.  8  copperweld  wire . 

.  14 

0.  18 

2.52 

100-ft.  3/No.  8  copperweld  wire . 

14 

0.  18 

2.52 

Labor  and  truck . 

63.00 

I..abor  and  truck . 

48.00 

.  80.13 

88  25 

1.260-ft.  No.  4  weatherproof  copper  wire. 

.  207 

0.  II 

22.77 

1.260-ft.  3/ No.  8  copperweld  wire . 

. .  169 

0.  18 

30  42 

1.260-ft.  No.  2  weatherproof  copper  wire. 

.  328 

0.  12 

39.36 

1,260-ft.  No.  2  medium  hard-drawn  copper 

I,atx>r  and  truck . 

Contingencies.  10  per  cent . 

Engineering  and  superintendence,  10  per  cent. 


Dead-end  cable  bolts . 

Insulated  fork  bolts . 

One-hole  side  clamps .  . 

T wo-wire  suspension  secondary  racks . 

Labor  and  truck . 

Contingencies,  10  per  cent . 

Engineering  and  superintendence,  10  per  cent. 


Total .  $251.37 


Total .  $212.47 

Per  cent  saving .  15.5 


Table  VI — Comparative  Cost  of  1,200-Ft.  Three 

liiO-Ft.  Spans,  Two  No.  Z  and  One  No.  4  Triple-Braid  Weatherproof  Wire, 
35-Ft.  Poles 

Unit  Item 

Quantity  Cost  Total  Total 
Poles,  towers  and  fi-xtures .  $130.87 


35-ft.  .■V.S.A.  No.  4  creosoted  pine  poles. . .  8  $5.85  $46.80 

Anchors .  2  1.76  3.52 

•Anchor  shields .  2  1.78  3.56 

No.  25009  strain  insulators .  2  0.18  0.36 

No.  1 1 62  strain  insulators .  2  1.01  2.02 

100-ft.  3/No.  8  copperweld  wire .  .  .  14  0.18  2.  52 

Three- wire  secondary  racks .  9  1.01  9.09 

I .abor  and  truck .  63.00 

t K-erhead  Conductors .  128.37 

1,260-ft.  No.  4  weatherproof  copper  wire.  .  207  .  1 1  22.  77 

2,520-ft.  No.  2  weatherproof  copper  wire.  .  655  0.  12  78.60 


T.abor  and  truck .  27.00 

Contingencies,  10  per  cent .  25.92 

T  ngineering  and  sup)erintendence,  10  per  cent .  25.  92 

Total .  $311.08 


Wire,  113/230-Volt  Secondaries — Heavy  Loading 

%M-Ft.  Spans,  One  3  No.  4  High-Strensth  Copperweld  and  Two  3-Straiid 
No.  Z  Medium  Hard-Drawn  Bare  Copper  Wire,  M-Ft.  Poles 

Unit  Item 

Quantity  Cost  Total  Total 

Poles,  towers  and  fixtures .  $88. 78 

30-ft.  A.S.A.  No.  4  creosoted  pine  poles _  6  $4.80  $28.80 

Anchors .  2  1.76  3.52 

Anchor  shields .  2  I  78  3.56 

No.  25009  strain  insulators .  2  0.18  0.36 

No.  1 162  strain  insulators .  2  I.OI  2.02 

100-ft.  3/No.  8  copperweld  wire .  14  0.18  2.52 


I.abor  and  truck. . . . 
Overhead  Conductors. 


2.520-ft.  No.  2  medium  hard-drawn  copper 


Dead-end  cable  bolts. 


One-hole  side  clamps . 

T wo-wire  suspension  secondary  racks . 

Labor  and  truck . 

Contingencies,  10  per  cent . 

Engineering  and  superintendence,  10  per  cent. 


6 

$4.80 

$28.80 

2 

1.76 

3.52 

2 

1  78 

3  56 

2 

0.  18 

0.  36 

2 

1.01 

2.02 

14 

0.  18 

2.52 

48  00 

169 

0.18 

30.42 

504 

0. 12 

60.48 

2 

0.24 

0.48 

14 

0.34 

4.76 

5 

0.15 

0.75 

6 

0.43 

2.58 

30  00 

Total .  $261.91 

Per  cent  saving .  15.8 
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ctndaries  (one  3/No.  8  copperweld  and  one  No.  2  cop¬ 
per)  will  cost  $935,  or  a  saving  of  15.5  per  cent.  Three- 
wire  secondaries  w’ould  cost  $1,369  and  $1,152,  or  a 
saving  of  15.8  per  cent.  In  a  rocky  country  the  savings 
would  be  even  greater  because  of  the  greater  cost  in 
setting  poles.  It  is  interesting  to  compare  costs  of  add¬ 
ing  secondaries  to  existing  primary  lines. 

With  a  v300-ft.  span  primary  line  in  the  medium-load¬ 
ing  zone  intermediate  poles  will  be  required  for  plain 
coj^per  secondaries.  If  one  No.  4  and  one  No.  2  are 
used  the  cost  would  be  $832  on  a  per  mile  basis,  and 
similarly,  $1,095  for  a  three-wire  secondary  of  one  No.  4 
and  two  No.  2.  If  suspended  secondary  had  been  used 
of  one  3/  No.  8  high-strength  copperweld  and  one  No.  2 
copper  the  cost  per  mile  would  be  $553,  or  $772  for  a 
three-wire  secondary,  a  saving  of  33.5  and  29.5  per  cent 
respectively,  as  no  additional  poles  are  needed. 

With  a  600-ft.  span  copperweld  primary  line  in  the 
medium-loading  zone  it  would  be  necessary  to  set  three 
intermediate  poles  for  plain  copper  secondaries  with  a 
cost  of  $970  for  two-wire  and  $1,233  for  three-wire  sec¬ 
ondaries.  Adding  suspended  secondaries  will  require 
only  one  intermediate  pole  at  a  cost  of  $678  per  mile 
for  two  wires  and  $896  for  three  wires.  The  saving 
then  would  be  33.5  per  cent  for  two-wire  and  29.5  per 
cent  for  three-wire  suspended  secondaries  on  existing 
300-ft.  span  lines,  while  on  600-ft.  span  lines  the  saving 
would  be  30.1  and  27.3  per  cent. 

Similarly  in  the  heavy-loading  zone  the  savings  would 


be  3.3  per  cent  for  two-wire  and  6.4  per  cent  for  three- 
wire  suspended  secondaries  added  to  240-ft.  span  lines 
of  No.  4  copper.  In  this  case  intermediate  poles  are 
necessary  since  200  ft.  is  the  span  limit  for  the  sus¬ 
pended  secondaries.  Adding  suspended  secondaries  to 
400-ft.  span  pole  lines  shows  a  saving  over  plain  copper 
secondaries  of  22.9  per  cent  for  two-wire  and  21.7  per 
cent  for  three-wire  secondaries. 

All  estimates  have  been  based  on  setting  poles  in  com¬ 
pact  clay  soil.  Had  they  been  based  on  rock,  or  rocky 
soil,  the  savings  would  have  been  even  more  favorable 
for  the  new  design. 

Farms  in  west  Tennessee  are  rather  small,  and  witli 
cheap  negro  labor  only  small  loads  can  be  expected  from 
farm  customers.  On  the  new  type  of  lines  the  average 
size  of  transformer  is  4.2  kva. ;  the  smallest  used,  3  kva. ; 
average  customers  per  transformer,  2.44,  and  custom¬ 
ers  per  mile  of  line,  3.6. 

During  the  past  decade  many  fine  new  arterial  high¬ 
ways  have  been  built  radiating  from  our  cities.  These, 
together  with  the  development  of  excellent  low-priced 
automobiles,  are  encouraging  people  to  live  in  the  sub¬ 
urbs,  while  recent  economic  forces  have  been  turning 
the  tide  from  a  cityward  movement  to  a  back-to-the- 
farm  movement.  The  increasing  farm  and  suburban 
population  will  soon  be  calling  for  electric  service.  Their 
homes,  by  force  of  circumstances,  will  be  small,  as  will 
be  the  expected  loads.  For  these,  low-cost  lines  will  be 
needed. 


T  ▼  T 


South  4  per  Cent, 

West  7  Above  June 

July  marks  the  fourth  month  of  the  present  industrial 
advance,  noteworthy  both  for  its  magnitude  and  for  the 
breadth  of  the  front  on  which  it  is  taking  place.  This 
statement  applies  equally  to  the  country  as  a  whole  and 
to  the  several  geographical  regions. 

On  the  basis  of  monthly  returns  giving  energy  con¬ 
sumption  in  identical  plants  the  average  of  industrial 
activity  in  the  South  has  risen  46  per  cent  since  March, 
and  for  the  W  est  24  per  cent.  Compared  with  July  of 
last  year  the  gains  were  47  and  35  per  cent,  respectively. 
Reference  to  the  charts  shows  these  changes  to  be  con¬ 
sistent  with  what  has  gone  before.  The  decline  in  the 
West  was  more  gradual  than  in  the  South  and  the  re- 


has  fluctuated  widely.  In  the  West  the  much  more  stable 
food  industry  is  important  and  thus  tends  to  limit  the 
fluctuations  in  the  regional  average. 

In  the  South  the  outstanding  changes  have  been  in 
the  textile  and  in  the  iron  and  steel  industry,  both  of 
them  operating  at  twice  the  rate  re])orted  a  year  ago,  with 
the  former  up  54  per  cent  from  March  and  the  latter 
nearly  140  per  cent.  Metal  working  advanced  55  per 
cent  in  three  months. 

In  the  W  est  the  year’s  increase  of  54  per  cent  in 
forest  products  is  cons])icuous,  although  lately  the 
changes  have  been  moderate.  The  metals  group  doubled 
its  operations,  but  the  index  for  July,  1932,  was  so 
extraordinarily  low  that  the  present  index  is  only  half 
that  recorded  for  July,  1929. 

Other  changes  have  been  smaller,  but  have,  with  a 
single  exception,  been  strongly  upward  in  both  regions 
during  recent  months. 


covery  paths  seem  to  correspond.  The  Southern  aver¬ 
age  is  strongly  influenced  by  the  textile  industry,  which 


Index  of  monthly  manufacturing  activity,  South  and  West 

BaKe:  Average  niontli  1923-193.5  =  100 
(Corrected  for  number  of  working  days,  but  not  for  seasonal  variation) 


July. 

industrial  Groups  1933 

All  Industry  .  125.0 

Cliemicals .  155.0 

Food  products. .  170.7 

Iron  and  steel .  142.4 

Metal  workinc .  93.3 

Metals  group .  121.0 

Forest  products .  54.4 

Paper  and  pulp .  169.0 

Rubber  products .  14®. 4 

Shipbuilding . 

Stone,  clay  and  glass .  118.® 

Textiles .  146  0 
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3 
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2 
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4 
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2 
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5 

125. 

7 
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5 

73. 

7 
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0 
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9 
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.3 
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9 

84.  1 
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5 

68 

2 
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.6 

43.3 
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2 

3! 

.6 
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0* 
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4 
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0 
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3* 
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101. 

7 
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5 

139! 

0* 
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3 

95! 

i 

146. 

3* 
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105. 

8 
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2 
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June. 
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May. 
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19i2 

119  0 
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103  2 
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87.5 
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77.5 

82.4 

88.7 

132.2 

126.0* 

125.3 

121.0 

112.5 

69!7 

62!  2* 

57!7 

47!  5 

3i!7 

160.0 

154.0* 

144.2 

142.0 

103.8 

153.0 

159.7 

139.2 

130.0 
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125.3 

106.0 

73.2 

56.2 
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113.6 

107.2 

98. 1 
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104.2 

91.0 

79.3 

1930  1931  193?  1933 
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Platform 


Flashboard  Resett 
Conserves  Water 


To  speed  up  the  replacement  of  flashboards  on  the 
(lam  at  the  Bellows  Falls,  V’t.,  generating  plant  of  the 
New  England  Power  System  after  floodwater  begins  to 
subside  a  resetting  device  for  needle  beams  was  designed 
by  the  engineering  department  under  the  supervision  of 
E.  A.  Dow.  Normal  provision  for  flood  control  at  Bel¬ 
lows  E'alls  consists  of  two  roller  gates  115  ft.  long  x  18  ft. 
high  and  three  bays  of  needle-type  flashboards  12  ft. 
high.  The  capacity  of  the  roller  gates  and  turbine  units 
usually  suffices  to  handle  the  spring  floods,  but  in  case 
the  flow  exceeds  this  it  becomes  necessary  to  trip  the 
needle  beams  and  lift  them  by  gantry  crane  to  the  flood 
position  on  the  plant’s  spillway  bridge. 

The  resetting  device  consists  of  a  structural  steel 
frame  built  in  hinged  sections  and  designed  to  'swing  out¬ 
ward  and  inward  from  pin  hearings  on  the  gantry  frame 
as  shown  in  the  drawing.  The  crane  hoist  is  utilized  in 
raising  and  lowering  the  outfit.  At  the  lower  end  is  a 
platform  carrying  a  water  stop  or  duck  plate  6  ft.  high 
by  4  ft.  wide  at  its  outermost  edge  and  raised  and  lowered 
by  a  w’orm-driven,  self-locking  hand  winch  on  the  upper 
part  of  the  framing. 

The  device  is  used  when  the  river  has  subsided  to  a 
depth  of  about  5^  ft.  on  the  spillway  crest.  It  is  centered 
on  a  needle  position  by  the  crane  and  the  water  stop  plate 
is  lowered  by  the  winch  until  it  is  in  contact  w’ith  the 
crest  about  a  foot  up-stream  from  the  needle  beam  socket. 
This  divides  the  waters  sufficiently  to  clear  the  crest  area 
immediately  around  the  socket,  permitting  the  crane  to 
be  utilized  in  lowering  the  needle  beam  into  position, 
guidance  being  furnished  by  an  attendant  who  stands 
on  the  lower  platform  grating  virtually  at  water  level. 
The  water  stop  plate  is  then  raised  slightly  and  the  crane 
moves  to  the  next  position,  where  the  next  needle  1)cani 
is  ])laced.  In  initial  application  last  spring  only  four 
minutes  per  needle  was  required  for  replacement. 


Fig.  2 — Resetting  platform  about  37  ft.  long 
swung  clear  of  pier 
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Fig.  3 — Cross-section  and  elevation  of  gantry 
spillway  bridge  and  resetting  device 


At  Bellows  Falls  it  is  necessary  after  replacing  the 
needle  beams  on  one  115-ft.  bay  of  the  crest  to  carry  the 
resetting  frame  around  a  bridge  pier  to  the  next  bay. 
This  is  accomplished  by  raising  the  duck  foot  and  swing¬ 
ing  clear  upstream  as  shown  in  the  dotted  portion  of  the 
drawing  and  in  the  picture.  The  device  has  been  so  suc¬ 
cessful  that  a  design  may  be  made  later  to  span  the  entire 
space  between  needle  beams  and  facilitate  placing  flash- 
boards  and  stop  logs.  By  its  use  flashboards  can  be  re¬ 
placed  and  the  Bellows  Falls  pond  brought  up  to  full 
height  with  a  river  flow  of  30,000  sec. -ft.,  whereas  for¬ 
merly  this  could  not  be  done  until  the  flow  had  fallen  to 
about  18,000  sec.-ft. 


Water  stop  plate  deflecting  flow  over  socket 
while  replacing  needle  beam 

i'he  water  stop  plate  can  be  raised  by  the  winch  for 
transferring  to  next  needle  beam  position;  see  Fig.  3. 
This  relieves  the  water  pressure  against  the  structure. 


ELECTRICAL  WORLD 


Cable  Experience  Shows 


Ups  and  Downs 


ANALYSIS  of  high-voltage  underground  cable  oper- 
ation  during  1932,  as  reported*  by  60  companies 
jL  jL  in  Canada  and  the  United  States,  reveals  some 
interesting  comparisons : 

The  amount  of  high-voltage  cable  in  o|>eration  in¬ 
creased  during  1932  only  2.7  per  cent,  which  is  much 
below  the  average  yearly  increase  for  the  previous  seven 
years  of  8.2  per  cent.  However,  the  amount  of  ordinary 
cable  in  service  wdth  oil  reservoirs  connected  to  the  joints 
increased  30  per  cent.  The  average  rate  of  failure — 5.1 
failures  per  100  mile-years — was  23  per  cent  lower  than 
that  during  1931.  This  pronounced  decrease  was  pro¬ 
duced  almost  entirely  by  a  27  j)er  cent  decrease  in  rate  of 
failure  due  to  non-inherent  causes  (3.1  per  100  mile- 
years).  Most  outstanding  was  a  marked  decrease  in 
failures  due  to  mechanical  causes.  Possible  factors  af¬ 
fecting  tbe  reduction  in  non-inherent  causes  may  be 
curtailment  of  work  around  cables  and  subnormal  loads, 
but  the  general  decrease  in  evidence  since  1926  is  prob¬ 
ably  due  to  improved  methods  effected  by  operating 
companies.  However,  there  is  still  much  room  for  im¬ 
provement  as  non-inherent  causes  constitute  61  per  cent 
of  all  failures. 

Cable  failures  which  occurred  during  tests,  after  lines 
had  been  placed  in  service  initially,  increased  from  18.5 
I>er  cent  of  all  failures  in  1930,  to  23.6  per  cent  in  1931 
and  to  25.3  per  cent  in  1932.  Of  tbe  latter,  61  per  cent 
were  due  to  non-inherent  causes  and  15  j)er  cent  un¬ 
known.  In  each  of  ten  companies  40  per  cent  or  more 
of  their  individual  total  cable,  joint  and  pothead  failures 
occurred  during  tests.  While  the  average  rate  of  failure 
for  these  companies  was  61  per  cent  higher  than  for  other 
companies,  their  average  rate  of  failure  in  service  was 
12  |>er  cent  lower. 

Cables  insulated  with  varnisbed  cambric  and  rubber 
showed  an  average  rate  of  failure  of  1 1.9  per  100  miles — 
more  than  double  that  for  paper-insulated  cable.  In¬ 
herent  causes  were  responsible  for  1.1  and  1.6  failures 
per  100  miles  in  unimpregnated  pai>er  and  in  varnished 
cambric  and  rubber-insulated  cables,  respectively.  These 
rates  are  practically  the  same  as  during  the  previous  few 
years,  indicating  a  consistently  lower  rate  for  paper-insu¬ 
lated  cables.  As  during  the  previous  year,  three-con¬ 
ductor  varnished  cambric  and  rubber  cables  operating  at 
7.6  to  35  kv.  had  high  average  rates  of  failure — 14.6  per 
100  miles. 

Considering  impregnated  paper  cables  the  rates  of 
failure  due  to  inherent  causes  were  1.4(d,  1.06  and  I  j^er 
100  miles  for  single-conductor,  three-conductor  shielded 
and  three-conductor  belted,  resj^ectively.  The  rate  for 
shielded  cable  is  unusually  high  because  of  excessive 
troubles  in  one  city.  The  high  rate  for  single-conductor 
cables  was  not  due  to  any  one  system,  but  fourteen  of  the 


*Excerpts  from  report  of  N.E.L.A.  subcommittee  on  cable 
operation.  Herman  Halperin  (chairman) ,  Commonwealth  Edison 
Company. 


Table  / — Causes  of  Cable  Failures  for 
Fourteen  Large  Companies* 

(Data  from  Electrical  Testiag  Laboratories) 


— 

-193 

12 - , 

— 1931 

No.  of 

Per  Cent 

No.  of 

Per  (  cut 

Cause  of  Failure 

Failures 

of  Total 

Failures 

of  Total 

1.  Initially  defective  cable . 

53 

9.6 

37 

5  3 

(a)  Defective  sheath . 

46 

31 

(b)  Defective  insulation . 

6 

6 

(c)  Defective  conductor . 

1 

0 

2.  Deterioration . 

75 

13.5 

107 

15  ) 

(a)  In  cable  3. 1  to  10  years  old 

19 

29 

(b)  In  cable  over  1 0  years  old. 

56 

78 

Total,  inherent . 

128 

23.  [ 

144 

20  .  b 

3.  Corrosion  of  lead  sheath . 

112 

20.2 

106 

15.2 

(a)  Due  to  external  currents. 

97 

57 

(b)  Due  to  local  galvanic  ac- 

action . 

1 1 

49 

(c)  Due  to  chemical  disinte- 

gration . 

4 

49 

4.  Failure  of  adjacent  cable . 

10 

1.8 

1 1 

1  b 

5.  Lightning . 

0 

0  0 

1 

0  1 

6.  Overheating . 

12 

2.2 

15 

2.  1 

(a)  Overloading . 

1 

3 

(b)  External . 

1 1 

12 

7.  Mechanical  damage . 

163 

29.4 

266 

38  0 

(a)  Vibration . 

4 

13 

(b)  Wear  at  duct  mouth . 

24 

49 

(c)  Wear  at  hanger . 

9 

1 1 

(d)  Expansion  and  contract  ion 

9 

1  1 

(e)  External  cause  (i.  e.. 

damaged  by  steam 

shovel,  pick,  “bull 

point."  etc.) . 

60 

93 

(f)  Damaged  during  instal- 

lation . 

34 

57 

(g)  Defective  workmanship 

during  installation. .  .  . 

3 

5 

(h^  Sharp  bend . 

13 

18 

(i)  Sheath  damage  due  to 

soldering  test  point. 

bond  wire,  or  patch. .  . 

2 

3 

(j)  Sheath  destroyed  by  rate 

1 

1 

(k)  Severe  handling  of  old 

cable . 

2 

2 

(1)  Cracked  sheath  due  to 

tension  on  vertical 

cable . . 

1 

1 

(m)  Sheath  damaged  by  broken 

1 

0 

(n)  Sheath  damaged  by  ring 

0 

1 

(o)  Sheath  damaged  by  mis- 

placed  saddle . 

0 

1 

8.  Moisture  due  to  ciiuses  unde- 

termined  or  unclassified. . . . 

45 

8.  1 

50 

7  1 

(a)  Not  attributable  to  any 

classified  cause . 

44 

48 

(b )  Defective  end  seal  on  cable  1 

1 

(c)  Cracked  filling  cup  on 

0 

1 

9.  Drainage  of  compound  (verti- 

cal) . , . 

1 

0.2 

2 

0  3 

10.  Sheath  cracked  open  due  to 

other  causes . 

to 

1.8 

7 

10 

(a)  High  internal  pressure. . . 

8 

0 

(b)  Cause  undetermined .... 

2 

7 

1 1.  Other  causes . 

6 

1.  1 

0 

0  0 

Total,  non-inherent . 

359 

64.8 

460 

65  7 

12.  Unknown  causes . 

67 

12.  1 

96 

13.7 

Grand  total . 

554 

100.0 

700 

100  0 

♦Had  69  per  cent  of  cable  on  which  reports  were  received. 
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45  failures  were  in  66-  or  69-kv.  cables  of  four  coni- 
jtauies. 

The  average  electrical  stresses  at  operating  voltage  in 
])ai)er-insulatecl  cable  received  during  the  last  three  years 
cover  a  wide  range;  volts  per  mil  for  ordinary 

cable,  68-106  volts  per  mil  for  oil-filled  cables. 

Failures  due  to  defective  cable  sheaths  continued  to 
increase  in  1932.  On  the  systems  of  fourteen  large  com¬ 
panies  there  were  46  failures  of  this  type  in  1932  and 
31  in  1931.  Besides,  27  lengths  of  cable  were  removed 
from  service  in  anticipation  of  failure  from  initially  de¬ 
fective  sheaths.  Corrosion  caused  20.2  per  cent  of  all 
cable  failures.  About  one-eighth  of  these  were  due  to 
galvanic  or  chemical  action  and  the  remainder  due  to 
external  currents.  The  number  of  lengths  of  cable  re¬ 
moved  from  service  in  anticipation  of  failure  from 
mechanical  damages  increased  from  40  in  1931  to  53  in 
l‘J32.  indicating  that  close  inspection  was  continued. 

The  number  of  inherent  defects  in  the  insulation  of 
cables  examined  after  removal  because  of  failure  or  an¬ 
ticipated  failure  has  decreased  from  2.2  per  length  of 
cable  in  1930  to  1.8  in  1931  and  1.3  in  1932,  but  defects 
found  in  sheaths  are  increasing.  Defects  in  the  insula¬ 
tion  were  largely  in  cable  over  ten  years  old. 

About  half  the  cable  failures  due  to  non-inherent 
causes  or  one-third  of  all  cable  failures  could  be  pre- 

Tahle  II — Causes  of  Anticipated  Failures  for 
Fourteen  Large  Companies* 

Cable  Operating  .Satisfactorily  But  Removed  From  Service  in  Anticipation  of 

Failures 

(Data  from  Electrical  Testing  Laboratories) 


-  1932 

: - — > 

—  19 

31- 

Cause  of  Removal 

No. 

of 

Per  r  ent 

No. 

of 

Per  Cent 

C  ases 

of  Total 

Ca.ses 

of  Total 

1  Initially  defective  cable . 

27 

28.4 

22 

23.  1 

(a)  Defective  sheath . 

27 

22 

(b)  Defective  insulation . 

0 

0 

2  Deterioration  in  cable  3.1  to 

1 0  years  old . 

0 

0.0 

1 

1.  1 

Total,  inherent . 

27 

28.4 

23 

24.2 

3  Corrosion  of  sheath . 

3 

3.2 

II 

11.5 

(a)  Due  to  external  currents. 

1 

0 

(b)  Due  to  local  galvanic  action 

2 

II 

(c)  Due  to  chemical  disintegra- 

0 

4  Failure  of  adjacent  cable . 

4 

4.  2 

10 

10.  5 

5  Overloading  of  cable . 

1 

1.0 

0 

0.0 

6.  Mechanical  damage . 

53 

55.8 

40 

42.  1 

(a)  Vibration . 

1 

0 

(b)  Wear  at  duct  mouth . 

19 

22 

(c)  Wear  at  hanger . 

1 

0 

(d)  Expansion  and  contraction 

17 

3 

3 

12 

(0  Damage  during  installation 

8 

1 

(g)  Defective  workmanship 

1 

0 

2 

0 

( i )  Severe  ha  ndli  ng  of  old  cable 

1 

0 

I  j)  Broken  or  imperfect  duct 

0 

2 

7  .Moisture  entering  through  de- 

fective  joint  wipe,  patch  or 

unknown  cause . 

1 

1.0 

2 

2.2 

8  Ground  current  or  short  circuit 

burning  hole  through  sheath. 

3 

3.2 

1 

1.  1 

9.  Sheath  cracked  open  due  to 

causes  undetermined  or  un- 

classified . 

3 

3.2 

6 

6.3 

'■i)  High  internal  pressure . 

2 

4 

1 

2 

Total,  non-inherent . 

68 

71.6 

70 

73.7 

10  I  tiknown  causes . 

0 

0.0 

2 

2.  1 

Grand  total . 

95 

100.0 

95 

100  0 

*llad  69  per  cent  of  cable  on  which  reports  were  received. 


Table  III — Defects  or  Evidence  Found  in  Inherent 
and  Anticipated  Failures 

Refers  to  failures  shown  in  Tables  I  and  II. 

(Data  from  Electrical  Testing  Laboratories) 

Each  failure  in  which  more  than  one  type  of  defect  was  found  is  counted  in  more 
than  one  item  below.  The  total  number  of  failures  involved  is  167. 


•  No.  of  Per  f'ent 

Defects  or  Evidence  Found  Cases  of  Total 

1.  Initial  defects  in  sheath 

Split  lead . 24  8.3 

Ijiminated  lead .  32  1 1 . 0 

Blistered  lead .  3  1.0 

Dross  in  lead . a .  II  3.8 

Eccentric  and  thin  lead .  15  5.2 

Pin  holes  in  lead .  I  0.3 

Defective  lead  (type  not  stated) .  5  1.7 

Total,  sheath .  91  31.3 

2.  Defects  in  insulation 

A.  Cable  3  years  old  or  lees .  9  3.1 

Torn  tapes .  I  0.3 

Tapes  poorly  applied .  2  0.7 

Incomplete  saturation .  2  0.7 

Wrinkled  insulation .  4  1.4 

B.  Cable  3. 1  to  10  years  old . .  37  12.  7 

Wrinkling .  3  1.0 

Incomplete  saturation .  9  3.1 

Torn  tapes .  I  0.3 

Unstable  compound  (“X”  present) .  13  4.  5 

Ionisation  (carbonised  paths  present) .  5  1.7 

Charred  or  brittle  tapes . 5  1.7 

Weak  tapes .  I  0.4 

C.  Cable  over  10  years  old .  149  51.2 

Wrinkling .  37  12.7 

Incomplete  saturation .  49  16.8 

Soft  insulation  . ' .  4  1.4 

Tapes  poorly  applied .  4  1.4 

Unstable  compound  (“X”  present) .  6  2.1 

Ionisation  (carbonised  paths  present) .  13  4.5 

Charred  and  brittle  tapes .  16  5.5 

Weak  and  torn  tapes .  ..  19  6.5 

Poor  cabling .  I  0.3 

Total,  insulation .  195  67.0 

3.  Defective  stranding  of  conductor 

A.  Cable  3  years  old  or  less .  1  0.3 

B.  Cable  3.1  to  10  years  old . I  0  4 

C.  Cable  over  10  years  old .  3  1.0 

Total,  conductor .  5  1.7 

Grand  total .  291  100.0 


vented  by  more  care  on  tbe  part  of  oi)erating  companies. 
In  many  cases  it  w’ould  not  be  practical  from  an  eco¬ 
nomic  standpoint  to  eliminate  most  of  the  failures.  As 
in  previous  years,  about  36  per  cent  of  all  failures  and 
anticipated  failures  occurred  in  manholes,  which  con¬ 
tain  al)out  3  per  cent  of  the  cable.  Analysis  indicates 
that  better  provision  is  needed  in  manholes  for  cable 
movements  and  protection  at  duct  mouths  and  supports. 

Fourteen  large  companies  having  69  per  cent  of  the 
cable  on  which  reix)rts  were  obtained  showed  rates  of 
cable  and  joint  failure  which  were  32  and  7  per  cent 
higher,  respectively,  than  those  for  the  46  other  com- 
j)anies.  These  differences  were  much  greater  in  1931, 
but  the  failures  of  the  larger  companies  were  30  ])er 
cent  lower  in  1932  than  in  1931,  while  the  decrease  for 
the  other  companies  was  only  10  per  cent. 

Except  for  a  slight  increase  in  1931,  the  total  rate  of 
cable  and  joint  failure  has  decreased  steadily  since  1926 
and  was,  in  1932,  less  than  half  the  rate  in  1926.  The 
decrease  was  about  the  same  for  cables  operated  at  7.6- 
19.9  kv.  and  for  those  operated  at  20  kv.  and  over.  Cable 
failures  due  to  inherent  causes  decreased  from  2.89  per 
100  miles  in  1926  to  1.07  in  1930,  but  slight  increases 
occurred  in  1931  and  1932. 

Based  on  the  operating  records  to  date,  little  or  no 
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Table  IV  —  Estimated  Preventability  of  Failures  and 
Anticipated  Failures  Assigned  to  Non-lnherent  Causes 

(Data  from  Electrical  Testing  Laboratories) 

Refers  to  fourteen  companies  for  which  data  are  given  in  Tables  I,  II  and  III 


Xo.  of  Per  Cent 

Cause  of  Failure  Failures  of  Total 

Preventable  • 

Corrosion  of  sheath; 

Due  to  external  currents .  13  3.1 

Due  to  local  galvanic  action .  6  1.4 

Chemical  disintegration .  I  0.2 

Damaged  by  an  adjacent  cable  fad ure .  4  0.9 

Civerheating  due  to  external  cause . »....  I  0.2 

Overloading  of  cable .  2  0.5 

Wear  at  duct  mouth .  41  9.6 

Wear  at  hanger .  10  2.4 

Expansion  and  contraction .  24  5.6 

Injury  during  installation .  26  6.1 

.Mechanical  damage  due  to  external  cause .  7  1.6 

Sharp  bend .  15  3.5 

Defective  workmanship  during  installation .  4  0.9 

Other  causes .  14  3.3 

Total .  168  39.3 

Preventability  Uncertain 
Corrosion  of  sheath; 

Due  to  external  currents .  73  17.  I 

Due  to  local  galvanic  action .  6  1.4 

Chemical  disintegration .  3  0.7 

Overheating  due  to  external  cause .  2  0.5 

Wear  at  duct  mouth .  2  0.5 

Injury  during  installation .  10  2.3 

.Mechanical  damage  due  to  external  cause .  33  7.7 

Moisture  in  cable  not  attributable  to  any  classified 

cause .  2  0.5 

Defective  workmiinship  during  installation .  14  3.3 

Total .  145  34.0 

Xon-Preventable 
Corrosion  of  sheath: 

Due  to  external  currents .  12  2.8 

Due  to  local  galvanic  action .  I  0.2 

Dam.aged  by  an  adjacent  cable  failjre .  10  2.3 

Overheating  due  to  external  cause .  8  1.9 

Vibration .  5  1.2 

Expansion  and  contraction .  2  0.5 

Injury  during  installation .  6  1.4 

Mechanical  daniiige  due  to  external  cause .  23  5.4 

Moisture  in  cable  not  attributable  to  any  classified 

cause .  42  9.8 

Defective  workmanship  during  installation .  5  1.2 

Total .  114  26.7 

Grand  total  .  427  100.0 


ini])rovenient  has  been  made  in  the  average  quality  of 
liigh-voltage  cable  manufactured  in  the  last  four  years. 

Only  about  10  per  cent  of  the  cable  failures  due  to 
inherent  causes  occur  within  the  first  two  years  of  oper¬ 
ation,  during  which  the  manufacturer  guarantees  the 
cable.  .About  double  the  rate  of  failure  from  inherent 
cau.ses  was  experienced  in  cables  operated  at  66  kv.  and 
more,  compared  with  lower  voltage  cable,  namely,  2.06 
failures  per  100  mile-years.  Of  the  67  failures  or  antici- 
jiated  failures  in  66-  and  69-kv.  cable®,  29  were  caused 
by  defective  sheath. 

As  in  previous  years,  the  rate  of  failure  due  to  in¬ 
herent  causes  in  cables  having  oil  reservoirs  was  higher 
(40  ))er  cent)  than  for  other  paper-insulated  cables,  but 
most  of  the  former  either  operate  at  high  stresses  or  are 
of  such  quality  that  they  would  be  operated  at  lower 
voltages  if  oil  reservoirs  were  not  used.  Joints  with  oil 
reservoirs  had  a  rate  of  failure  due  to  inherent  causes 
about  the  .same  as  for  joints  without  reservoirs. 

Xo  electric  failures  occurred  in  oil-filled  cables  or 
joints,  but  nine  sections  of  132-kv.  cable  were  removed 
from  service  in  Chicago  because  of  increased  dielectric 
losses,  the  cause  of  which  has  not  been  determined. 


11 U 


Some  of  the  large  operating  companies  had  marktci 
reductions  in  rates  of  cable  and  joint  failure. 

The  average  rate  of  failure  for  high-voltage  joints 
(1.5  per  l.OW  joint-years)  was  25  per  cent  lower  than 
during  1931.  This  was  due  largely  to  reduction  in  the 
rates  for  multiple-conductor  joints  operated  at  15.1 -.^5 
kv.,  which  in  the  past  had  high  rates  of  failure.  Joints 
operating  at  20  kv.  and  more  suffered  only  1.74  failures 
per  1,000  joints  in  1932,  compared  with  3.36  in  19.T. 
Only  a  small  decrease  in  rate  of  failures  was  experienced 
in  7.6-19.9-kv.  joints.  Considering  only  the  joints  nn 
cables  received  in  the  last  three  years,  there  was  a  large 
increase  in  rate  of  failures  for  single-conductor  cables,  a 
slight  increase  for  three-conductor  belted  cables  and  a 
large  decrease  for  three-conductor  shielded  cables,  com¬ 
pared  with  1931.  The  rates  for  these  three  types  of 
cable  joints  for  1932  were  2.13,  1.33  and  1.69  failures 
per  1,000  joint-years,  respectively. 

Failure  of  high-voltage  potheads  (three  per  1,000  jiot- 
head-years)  was  slightly  lower  than  during  1931.  .A 
large  increase  occurred  in  failures  due  to  inferior  design, 
but  a  decrease  was  experienced  in  failures  due  to  inferior 
workmanship.  Failures  of  potheads  on  varnished-cam¬ 
bric  and  rubber-insulated  cables  (6.1  per  1,000  pothead- 
years)  occurred  at  a  rate  about  twice  that  for  potheads 
on  paper-insulated  cables  (2.9). 

T 

Promotional  Rate 
Minimizes  Bill  Complaints 

Steady  reduction 
in  rate,  even  though 
it  involves  area 
charges  and  a  meas¬ 
ure  of  added  com- 
])lexity  through  in¬ 
troduction  of  more 
blocks,  tends  to  de¬ 
crease  greatly  the 
number  of  inquiries 
and  complaints  about 
bills.  This,  at  least, 
is  the  experience  of 
the  Hartford  Elec¬ 
tric  Eight  Company 
over  a  period  of 
twelve  years,  while 
the  rate  has  gone  from  a  value  of  9.6  cents  on  a  straight 
rate  basis  to  an  average  of  less  than  5  cents  including  an 
area  charge  and  promotionally  tapered  blocks. 

Even  in  1922,  following  the  introduction  of  the  area 
charge,  the  monthly  average  percentage  of  customers 
who  complained  about  their  bills  or  asked  for  explication 
of  the  area  charge  during  the  first  quarter  decreased  to 
4.5  per  cent  from  5.6  for  the  same  period  in  1921,  when 
the  straight  rate  was  in  effect.  In  the  eleven  years  which 
followed  this  percentage  fell  to  0.37  per  cent  (or  slightly 
more  than  200  of  the  56,101  residential  customers)  for 
the  first  quarter  of  1933.  Even  this  figure  might  have 
been  half  as  great  if  the  visits,  recently  inaugurated,  of  a 
corps  of  young  women  to  the  homes  on  a  service  mission 
had  not  stimulated  questions  from  customers. 


1921  1922  1933 
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Precision  in  leveling  heavy  stage  sections 
and  setting  contour  curtain. 

Flexibility  and  centralization  of  control 
for  all  lighting. 

Hundreds  of  Thyratrons  and  dimming 
reactors  employed. 

Selsyn  motors  used  extensively  for  con¬ 
trol  and  indications. 

Refinement 

in 

Controls 


t 


Marks  Radio  City  Music  Hall 


The  Radio  City  Music  Hall  presents  the  largest  stage 
so  far  attempted  and  with  it  goes  magnitude  in  load, 
refinement  of  controls,  intricacy  of  effects,  reliability 
of  performance  and,  of  course,  many  new  departures. 
Even  if  it  be  years  before  its  size  is  surpassed, -the  advance 
made  there  will  set  a  new  standard  for  many  a  smaller 
theater.  Industrial  plants  and  commercial  establishments 
too  will  profit,  as  always,  by  the  new  devices  and  new  tech¬ 
nique  which  only  a  job  of  such  magnitude  can  subsidize 
through  the  necessarily  expensive  development  stages. 
Suffice  it  to  say  that  the  elaborate  controls  devised  for  this 
5,000-kw.  load  are  greater  in  scope  and  perfection  of  re¬ 
liability,  centralization,  interlocking  and  flexibility  of  the 
interconnected  circuits  than  almost  any  comparable  sys¬ 
tem  so  far  established  for  localized  power  control.  This 
is  the  result  of  exacting  requirements  imposed  by  S.  L. 
Rothafel  (“Roxy”)  in  passing  his  conception  of  modern 
theater  technique  to  the  staff  of  Clyde  R.  Place,  consulting 
engineer,  for  execution  in  collaboration  with  General  Elec¬ 
tric  Company  (Thyratron  lighting  control  and  Selsyn 
motors),  i’eter  Clark,  Inc.  (stage  lifts,  curtains,  etc.),  and 
Kliegl  Brothers  (stage  lighting). 

Prominent  among  the  developments  are  the  following : 
At  the  compact  lighting  control  panel  in  the  pit  in  front  of 
the  stage  there  are  4,400  scene-preset  dials  and  handles 
which  can  be  flexibly  grouped  under  masters  for  unified 
control  of  the  whole  auditorium  and  stage  lighting.  Some 
seven  hundred  Selsyn  motors  are  also  embraced  in  a 
similarly  unified  scheme  so  that  the  color  screens  of  the 
si)otlights  can  be  synchronized  and  manipulated  over  a 


wide  range  of  speed.  The  limit  switches  for  the  motors  in 
this  Selsyn  system  constituted  a  problem  that  was  solved 
in  an  ingenious  manner.  These  motors  are  also  used  in  the 
stage  lift  controls.  Booster  transformers  are  incorporated 
to  compensate  for  differential  voltage  drops  in  lines  and 
in  the  dimming  reactors.  Footlights  are  arranged  to  dis¬ 
appear  under  a  trap  to  leave  a  flush  surface  for  transport  of 
the  orchestra  “bandwagon”  from  front  to  back  of  stage  or 
reverse.  Interlocking  of  the  hydraulic  elevators  and  of  the 
rotary  section  of  the  stage  introduced  many  new  concepts. 
So  did  the  controls  for  the  contour  curtain. 

Stage  consists  of  three  elevators 

Stage  presentations  of  the  pretentious  character  set  as 
a  standard  by  the  Music  Hall  call  for  a  high  degree  of  pre¬ 
cision  and  of  flexibility  in  manipulating  the  stage  levels,  the 
scenery  and  the  orchestra.  The  stage  is  built  in  three  plat¬ 
form  segments  mounted  on  hydraulic  ram  elevators.  There 
is  a  fourth  section  which  carries  the  orchestra  “band¬ 
wagon,”  which  weighs  40,000  lb.  loaded  with  musicians 
and  instruments;  it  has  a  lift  range  of  28  ft.  The  three 
stage  sections  are  each  of  98,000  lb.  dead-weight  with  a 
loading  capacity  of  40,000  additional  pounds ;  they  are 
16  X  70  ft.  in  area  and  arranged  for  40-ft.  lift  range. 
Parts  of  these  three  stage  sections  constitute  segments  of 
a  45-ft.  circular  section  which  can  be  rotated  to  effect  quick 
change  of  scene  or  for  revolving  numbers.  Rotation  of  this 
circular  section  can  take  place  while  the  whole  stage  is 
being  raised  or  lowered. 

It  is  evident  that  intricate  control  and  interlocking  are 
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Fig.  1 — All  Radio  City  Music  Hall  lighting 
controlled  from  this  control  board  adjoining 
the  orchestra  pit 

A  General  Electric  console  type  pilot  control  board 
with  five  presets  and  a  rehearsal  control  per  cir¬ 
cuit.  There  are  314  individual  control  circuits,  in¬ 
cluding  ten  supplementary  and  ten  scene  masters 
with  scene  fading.  The  controls  are  arranged  for 
four  colors  in  the  auditorium  and  four  for  the  stage. 

necessary  to  obtain  the  safety,  the  speed  control,  the  level¬ 
ing,  the  proper  limits,  etc.,  for  these  inter-related  parts. 
For  example,  it  is  necessary  that  leveling  be  as  fine  as 
1/16  in.  for  the  elevator  sections  of  the  stage  in  order  that 
the  tracks  for  the  circular  segments  can  be  brought  to 
exactly  the  same  level  and  thus  insure  smooth,  noiseless 
travel  of  the  rotating  members.  Also,  the  joints  must 
match  this  close  in  order  that  the  dancers  shall  have  a 
smooth  floor  surface  all  over  the  stage  area.  This  is 
effected  by  means  of  Selsyn-controlled  auxiliary  inching 
valves  which  act  independently  of  the  main  hydraulic 
valves  that  feed  the  water  to  the  20-in.  250-lb.  pressure 
elevating  rams.  The  speed  of  the  grosser  travel  is  con¬ 
trolled  by  solenoid-operated  pilot  valves  which  manipulate 
the  amount  of  water  feed  and  discharge.  The  details  of 
these  controls  are  covered  in  the  captions  of  the  accom¬ 
panying  illustrations. 

Likew'ise,  the  controls  devised  for  the  contour  curtain 
and  for  the  portals  which  govern  the  area  of  picture  screen 
and  the  width  and  height  of  the  stage  opening  have  inter¬ 
esting  elements.  This  control  involves  potentiometers  and 


limit  switches  assembled  on  the  same  stage  panel  as  the 
controls  for  the  hydraulic  elevators.  The  motors  which 
manipulate  these  curtain  functions  are  entirely  remote 
control  of  a  nature  that  gives  a  positive  indication  of  the 
position  assumed  by  the  curtains  and  portals  (see  Fig.  8 
for  details ). 

Throughout  the  lighting  installation  the  prime  objec¬ 
tive  is  to  provide  lighting  control  which  will  give  light  the 
opiajrtunity  to  function  as  an  impressionistic  and  esthetic 


Fig.  2 — Five  vault  compartments  (three  for  power  and  two  for  lights) 
serve  an  estimated  maximum  demand  of  2,S>00  kw. 
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Karh  vault  has  three  333-kva.  transformers.  There  are  also  five  cables  for  a  4,200-hp.  total  «‘onnected  power  load  at  208  v<il'', 
secondary  network  ties  to  connect  with  the  linited  Ele<'tric  Lipht  three-wire.  Each  liRhtinR  Kroup  is  served  by  eight  sets  of  four 
&  Power  Cimipany’s  13.2-kv.  networks  in  the  vicinity.  Each  500.000-circ.mil  cables  for  a  total  connected  load  of  3,300  Kw. 
power  group  is  supplied  by  eight  sets  of  three  700, 000-circ.mil.  at  208  volts,  four-wire. 
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adjunct  to  superior  theatrical  attainment.  Many  new  prin¬ 
ciples,  new  devices  and  new  methods  were  devised  to  ac¬ 
complish  this  objective.  Apart  from  the  mere  magnitude 
and  multifarious  functions  to  be  co-ordinated,  the  prin¬ 
cipal  aspects  of  the  lighting  requirements  met  by  the  design 
were : 

1.  Single  control  for  auditorium  and  stage  lights. 

i.  Preset  selector  control  for  the  performances  to  be  co¬ 
ordinated  with  flexible  and  independent  control  during 
rehearsals. 

.h  Means  for  varying  illumination  intensity  simultane¬ 
ously  for  any  or  all  of  the  preset  scenes. 

4.  Means  for  transferring  any  independent  circuit  to 
master  control  and  vice  versa. 

5.  Master  control  of  rehearsal  system  to  be  operated 
indej)endently  or  with  grand  stage  master. 

6.  Supplementary  master  control  to  take  advantage  of 
certain  circuits  not  engaged  with  scene  masters.  (This 
virtually  makes  the  board  a  ten-scene  board,  although 
nominally  called  a  five-scene  board. 

7.  .Ml  scene  masters  susceptible  of  transition  or  “fus¬ 
ing”  through  “fader”  control  and  proportional  dimming. 

8.  Dimming  to  be  proportional  for  all  colors  regardless 
of  the  actual  intensity  established  for  any  bank  of  lights. 


Fig.  3 — Moving  core  reactors  replace  slide-wire 
potentiometers  for  Thyratron  lighting  control 

Small  inductors  give  smooth  and  compact  control.  A  laminated 
iron  core  moves  in  a  hollow  magnet-frame  type  of  coil  and  is 
easily  adaptable  to  up-and-down  dimmer  handle  scheme.  When 
handle  is  down  and  the  core  is  in  the  coil  the  impedance  drop  is 
maximum  and  voltage  applied  to  anode  A,  of  tube  K  is  minimum. 
This  voltage  is  also  applied  to  condenser  A'  and  resistor  K’ 
affecting  the  phase  relation  of  Thyratron  tube  T,  which  then 
passt.'-  a  minimum  of  rectified  current  to  the  d.c.  winding  of  the 
satur;tl)le  reactor.  There  will  thus  be  a  greater  voltage  drop 
across  the  a.c.  winding  and  the  lights  will  be  dimmed  out. 


Past  practice  neces- 
sitatid  a  simultaneous 
maruimlation  of  individ¬ 
ual  dimmer  handles  to 
approximate  sustained 
proportional  dimming. 
Actually  when  these 
grouii.s  were  operated  it 
was  impossible  to  changt 
the  intensity  of  a  s(-ene 
without  disturbing  the 
weight  of  individual 
colors  which  made  up  a 
sect  e.  Proportional 
dimming  with  master 
control  accomplishes  the 
much  desired  result — 
pre.Sf !  vation  of  color 
tone  'tid  balance  in  ac¬ 
cordance  with  the  preset 
proportioning  as  indi¬ 
cated  by  the  accom¬ 
pany  I  (  g  schematic  dia- 
Krain 


Fig.  4 — Proportional  dimming  preserves  color  tone 
at  all  inrensities 


9.  Color-changing  of  incandescent  spotlights  to  be 
effected  as  fast  as  two  seconds  or  as  slow  as  twenty  seconds. 

Hundreds  of  tubes  for  lighting  control 

The  pilot  control  board  in  the  pit  facing  the  stage  has 
no  power  circuits.  It  is  entirely  a  remote  control  board  for 
some  1,313  kw.  of  lighting  on  the  stage  and  536  kw.  in  the 
auditorium.  It  has  314  circuit  controls,  each  embracing 
five  intensity  regulators  for  each  of  the  five  possible  preset 
scenes  and  an  additional  intensity  regulator  for  rehearsal 
])urposes.  This  necessitates  the  4,400  operating  handles 
which  cover  the  face  of  the  board  ( 15  ft.  long  and  5  ft.  4  in. 
high).  How  these  functions  are  accomplished  is  best 
grasped  from  the  accompanying  schematic  diagrams  whici 
exhibit  the  details  of  the  principle  and  the  method  in  each 
case. 

All  told,  there  are  more  than  1,600  Thyratrons,  Keno- 


Ten  scene  masters  are  provided,  five  for  stage  and  five  for  audi¬ 
torium,  so  that  there  are  as  many  scene  masters  as  there  are 
preset  controls  per  circuit.  In  addition  ten  supplementary  scene 
masters  are  provided,  five  for  stage  and  five  for  auditorium. 
These  supplementary  masters  make  it  possible  to  obtain  a  total 
of  ten  preset  scenes,  as  any  circuits  which  are  to  be  used  in  a 
scene  may  be  set  up  on  the  supplementary  master  and  either 
brought  in  on  an  existing  scene  or,  if  included  in  the  current 
scene,  they  may  be  taken  from  it.  On  each  preset  of  all  circuit 
controls  a  double-throw  switch  S  is  provided,  one  throw  to 
scene  master  and  one  to  supplementary  master.  When  connected 
to  the  supplementary  master  the  voUage  of  the  inductor  and, 
therefore,  the  voltage  of  the  controlling  tube  is  varied  by  means 
of  the  supplementary  master. 


Fig.  6 — Transition  from  current  scene  to  next 
effected  by  fader 


Any  scene  may  be  select¬ 
ed  regardless  of  phys¬ 
ical  arrangement.  Two 
buttons  are  required  per 
scene  so  that  ail  control 
units  may  be  connected 
by  one  button  to  a  bu.s 
which  at  the  time  is  at 
zero  potential ;  as  the 
scene  fader  is  operated 
this  voltage  is  brought 
to  maximum.  The  other 
button  for  the  same 
scene  connects  all  con¬ 
trol  units  to  a  bus  which 
at  the  time  is  at  max¬ 
imum  voltage,  this  vol¬ 
tage  then  to  be  de¬ 
creased  to  zero  by  the 
fader.  The  pair  of  but¬ 
tons  for  a  scene  are 
interlocked  against 
simultaneous  action. 
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rig.  10 — Leveling  control  for  stage  lifts 

When  the  stage-elevating  operation  is  initiated 
at  the  stage  control  board  a  small  motor  in  the 
selector  cabinet  rotates  the  sprocket  wheel  at  the 
left  and  a  Selsyn  transmitter  coupled  to  it.  The 
<-entral  lift  wheel  is  meanwhile  advanced  by  the 
motor  along  the  square-thread  shaft  until  it  oc¬ 
cupies  a  position  corresponding  to  the  desired 
level  of  the  stage  section.  The  Selsyn  “follow” 
motor  on  the  indicator  (Fig.  8)  has  also  mean¬ 
while  registered  the  preset  indication. 

When  the  next  operation  is  performed  the  inlet 
valve  (either  for  up  or  down  motion  of  the  lift) 
is  ojK'rated,  the  stage  moves  In  the  desired  direc¬ 
tion  at  the  desired  speed  and  carries  with  it  the 
rotation  of  the  right-hand  sprocket  wheel  and  the 
central  right  contact  wheel.  This  is  then  ad¬ 
vanced  along  the  shaft  until  its  contact  sectors 
engage  the  preset  wheel.  The  hydraulic  valves 
are  then  actuated  to  stop  the  stage  movement.  If 
the  stage  has  overshot  or  fallen  short  more  than 
l/16th  in.  the  inching  valves  (Fig.  11)  are 
brought  into  play  by  supplementary  contacts  to 
establish  the  precise  level.  The  inching  valves  are 
left  functioning  continuously  to  hold  the  stage  at 
the  normal  level  in  the  interval  between  stage 
l>resentations  and  performances. 


Front  and  back  views  of  one  of  these  dimmer-distribution  boards  ; 
safety  inclosures  provided  for  units  on  panel  front. 


Fig.  8 — Stage  control  panel  for  lifts  and 
contour  curtains 


At  the  upper  left  is  the  preset  control  for  the  draped 
contour  curtain,  which  is  operated  by  individual  motors 
driving  thirteen  cables  attached  at  the  bottom  of  the 
drape.  The  motion  of  the  scallops  of  the  curtain  is  trans¬ 
mitted  by  cords  through  a  step-down  gearing  to  the 
middle  group  of  w'hite  buttons.  The  upper  limit  of  travel 
is  preset  by  the  upper  row  of  white  buttons  and  the  lower 
limit  by  the  bottom  row  (red).  They  may  be  operated 
individually  by  push  buttons  or  by  the  master  control. 
At  the  upper  right  are  the  stage-lift  controls.  The  top 
row  of  indicators  shows  the  height  of  each  of  the  three 
sections  of  stage  in  feet  and  inches  (to  eights).  Next 
below  are  the  similar  preset  dials  for  each  section.  When 
the  level  selectors  are  set  and  the  operation  initiated  (as 
described  in  Fig.  10)  the  “follow”  Selsyns  attached  to  tlie 
lift  indicators  are  actuated  by  the  rising  or  lowering 
stage  until  the  level  is  that  preset  on  the  selector  to  ttie 
nearest  half  division  (l/16th  in.). 

Next  below  are  the  speed  regulators  which  regulate  tlie 
opening  of  the  ports  in  the  hydraulic  valves.  Ordinarily 
the  three  speed  regulators  are  locked  together  so  that  all 
stage  sections  move  at  the  same  speed  (this  is  imperative 
if  the  central  circular  section  is  being  rotated)  ;  the  valve 
for  the  middle  lift  then  governs  the  speed  for  the  otliers. 
Or  the  three  may  be  unlocked  and  operated  at  different 
speeds  to  reach  different  preset  levels  in  the  same  time. 
Directly  below  the  elevator  dials  and  buttons  are  the 
switch  and  button  control  for  the  magnoscope  for  screen 
size,  the  disappearing  and  tilting  footlights  (see  Fig.  12). 
t'le  silver  screen  (raise,  lower,  open  and  close  portal),  the 
steam  curtain  and  the  stage  portals.  Across  the  bottom 
are  potentiometer  type  slide  wires  which  regulate  the 
height  and  width  of  the  side  and  top  curtains  that  estnl)- 
lish  the  proscenium  portal  area  for  stage  presentations. 
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Fig.  9  —  Universal 
joint  for  cove  lights 

The  four-colored  cove 
light  strips  have  each 
light  unit  mounted  on 
a  wire  trough  with  a 
universal  joint  that 
affords  ample  angular 
flexibility  with  sim¬ 
plicity.  The  running 
leads  are  tied  directly 
to  the  terminals  of  the 
lamps,  no  pigtails  being 
necessary  to  permit 
free  motion  of  the 
lamp  to  any  angle 
desired. 


Thyratron  reactor  panels  for  stage 
and  auditorium 


irons  and  Plianotrons  involved  in  the  lighting  control  cir¬ 
cuits.  In  addition  there  are  about  350  saturable-core  load¬ 
ing  reactors,  also  miniature  saturable-core  reactors  in  the 
control  circuits  for  the  five-scene  presets. 

X’oltage  regulation  is  a  very  important  factor  in  theater 
lighting.  A  small  ditTerence  in  the  voltage  applied  to  the 
lamps  will  have  a  marked  effect  on  the  light  output.  The 
circuits  are  so  arranged  that  the  line  drop  to  the  various 
groups  of  lighting  fi.xtures  vary  over  a  large  range.  Fur¬ 
thermore.  in  many  places,  such  as  pockets,  towers,  bridges, 
etc.,  the  load  will  vary  in  different  scene  settings  by  as 
much  as  200  to  300  per  cent.  .\  system  which  will  compen¬ 
sate  for  constant  line  drop  and  also  provide  load  regulation 
over  a  wide  latitude  has  been  installed.  Booster  trans¬ 
formers  of  the  auto-transformer  type  have  been  supplied 
at  each  reactor  rack  location  and  are  connected  in  the  in¬ 
coming  lines  from  the  transformer  substation.  Taps  are 


Fig.  13 — Selsyns  operate  color  screens 

Four  screens  (green,  red,  amber,  blue)  moved  before 
projector  by  separate  Selsyn  motors  acting  through  con¬ 
centric  shafts. 


Fig.  12 — Tilting  footlights  under  trapdoor  for  flush  closure 
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To  gi%e  a  flush  stage 
surface  clear  to  the 
orchestra  pit  the  foot¬ 
lights  are  placed  umler 
a  motor-operated  hinged 
trapdoor.  The  lights 
are  also  arranged  to  tilt 
so  as  to  throw  their 
beams  straight  upward 
along  the  face  of  the 
curtain  as  well  as  at  a 
normal  angle  across  the 
stage.  One  section  of 
the  trapdoor  tilts  down¬ 
ward  ;  the  other  is 
raised  horizontally 
along  with  the  lights. 


Fig.  11 — Hydraulic  valves  for  stage  lifts 

Fach  pair  of  rams  on  which  a  stage  section  is  supported 
is  governed  by  main  inlet  and  discharge  valves.  The 
four  soletioids  which  control  the  inlet  and  discharge 
sides  (one  of  each  for  each  lift  and  lower  valve)  are 
seen  at  the  top  front.  In  the  lower  left  is  the  Selsyn 
"follow"  motor  which  responds  to  the  speed  setting  on 
the  stage  control  panel  and  regulates  the  port  opening. 
In  the  rear  are  Selsyns  which  operate  the  auxiliary 
valves  and  do  the  automatic  inching  for  precise  leveling. 


jirovided  for  adjustment.  While  these  booster  transform¬ 
ers  compensate  for  the  drop  in  the  feeders  and  reactors,  an 
automatic  voltage  regulating  control  which  has  no  moving 
parts  has  been  incorporated  with  the  dimming  control. 

In  Fig.  3  the  Kenotron  tube  K  functions  as  a  ditterential 
between  the  voltage  set  on  the  individual  control  unit  and 
the  voltage  applied  to  the  lamp  bus.  If  the  voltage  at  the 
lamp  bus  tends  to  be  below  or  above  the  voltage  desired  or 
set.  this  ditTerence  will,  through  the  medium  of  the  differ¬ 
ential  action  of  the  tube  A',atTect  the  grid  of  the  Thyratron 
tube  T  in  such  a  manner  as  to  cause  it  to  pass  current  for 
a  longer  or  shorter  portion  of  each  cycle,  as  the  case  may  be. 
and  consequently  affect  the  saturation  of  the  reactor  and 
thus  stabilize  the  voltage  at  the  lamp  bus. 

In  this  installation  the  use  at  the  control  board  of  an 
inductor  in  the  Thyratron-reactor  dimming  circuit  replaces 
the  potentiometer  which  has  lieen  employed  in  all  but  one  or 
two  previous  theater  installations.  As  the  core  of  the  in¬ 
ductor  reaches  position  Xo.  1  on  the  intensity  scale  it 
introduces  a  supplementary  Thyratron  which,  without 
opening  the  d.c.  control  circuit,  makes  possible  the  use  of 
d.c.  contactors  and  thus  eliminates  the  chatter  and  noise 
of  a.c.  contactors.  This  is  important  because  the  reactor 
installations  must  be  directly  under  the  stage  and  directly 
over  the  proscenium  arch. 


Spotlights  and  boomerangs  are  installed  in  the  ceiling  of 
the  auditorium,  in  booths  at  the  rear  of  the  gallery,  on 
bridges  and  towers  on  the  stage.  Color  screens  for  four 
colors  are  operated  by  Selsyn  motors  through  the  medium 
of  a  gear  and  rack  which  slide  them  in  front  of  the  pro¬ 
jector.  About  640  of  these  Selsyn  “follow”  motors  are 
re(juired  in  addition  to  the  32  for  boomerangs,  and  from 
three  to  fourteen  of  the  “follow”  Selsyns  are  supplied 
from  a  transmitter  Selsyn,  the  latter  operated  by  multi- 
sj)eed  motors  actuated  from  the  master  control  board. 
Multis|)eed  is  necessary  to  meet  the  two-second  or  twenty- 
second  extremes  of  color-changing  speed. 

The  adjustable  speed  of  the  motors  driving  the  Selsyn 
generators  is  obtained  through  pole-changing  in  conjunc¬ 
tion  with  6-  and  8-cycle  frequencies  from  special  generator 
sets.  Motors  supplied  with  these  adjustable  frequencies 
are  coupled  to  the  Selsyn  transmitters  and  operated  there¬ 
fore  at  the  required  speeds.  Limit  switches  and  time- 
delay  devices  prevent  the  overtravel  of  the  “follow” 
motors  and  the  consequent  clashing  of  the  color  screens 
at  the  projectors.  On  reaching  the  limits  of  travel  the 
excitation  is  removed  from  the  transmitting  and  “follow” 


Selsyns  after  a  time  delay  to  insure  positive  stopping  and 
phase  relationship.  Selsyns  are  also  used  as  douser  control 
by  shutters  for  the  36  arc  lights  as  an  alternative  to  local 
manual  control  by  the  operators  in  the  arc  projection 
booths.  Gelatin  screens  in  40  color  tones  are  inserted 
manually  in  front  of  the  arcs  in  accordance  with  the 
schedule  established  during  rehearsal  by  the  director  as 
he  calls  all  stations  over  the  public  address  system  con¬ 
necting  with  the  stage  and  the  booths. 

The  entire  power  and  light  installation  employs  the  new 
safety-type  dead-front  distribution  switchboard,  power 
panels  and  switch  panels.  Industrial  type  interchangeable 
branches  continue  the  safety  dead-front  concept.  Dead- 
front  circuit  breakers  are  used  on  the  main  power  and  light 
supplies  and  in  distribution  of  all  loads  in  excess  of  4f)0 
amp. 

The  foregoing  detailed  information  was  obtained  from 
Eugene  Braun,  electrical  engineer  for  Radio  City  Music 
Hall ;  Edward  B.  Silverman,  formerly  electrical  engineer 
with  Clyde  R.  Place;  H.  V.  Harding  and  R.  M.  Hender¬ 
son,  chief  engineer  and  field  superintendent  for  Peter 
Clark,  Inc.,  and  Herbert  Kliegl  of  Kliegl  Brothers. 
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Determining  Conductor  Clearances 
at  Transpositions 

By  ROY  M.  WALKER 

Distribution  Engineer  El  Paso  Eleetric  Company 

Where  transpositions  or  change  from  horizontal  to 
vertical  configuration  occur  it  is  usually  desirable  to  check 
the  minimum  clearances  betw'een  the  conductors  in  the 
.span  and  to  locate  the  point  of  this  minimum.  A  chart 
has  been  devised  to  aid  in  this  determination.  It  is  based 
u{)on  the  assumption  of  equal  sags  for  all  conductors. 
The  geometrical  principle  upon  which  the  chart  is  based 
calls  for  taking  the  square  of  both  values  of  clearance  at 
the  supports.  The  minimum  clearance  value  is  also  read 
as  the  square  of  the  actual  value.  The  vertical  scales  can 
of  course  be  interpreted  as  either  inches  or  feet  and,  to 
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Vf'ire  clearance  at  change  from  horizontal  to  vertical 
configuration  determined  from  chart 

The  distance  between  the  two  conductors  at  the  supports  are 
squared  and  from  the  corresponding  scale  points  lines  are  drawn 
tci  the  zero  of  the  opposite  vertical  scale.  The  co-ordinates  of 
the  intersection  of  these  two  lines  Indicate  the  (square  of) 
minimum  clearance  and  the  per  cent  of  span  where  that  closest 
approach  cK-curs.  The  full  lines  show  the  solution  to  be  19.25  In. 
for  25-  and  30-in.  separations,  occurring  at  41  per  cent  of  span. 
The  dotted  lines  apply  to  6-  and  8-ft.  separations  of  transmission 
conductors  and  show  a  minimum  of  4.8  ft. 


extend  the  range,  it  is  convenient  to  have  tw'O  scales  with 
a  five  to  one  ratio  of  the  unit  markings.  The  amount  by 
which  separations  at  the  supports  may  have  to  be  in¬ 
creased  can  be  determined  by  successive  trials  until  the 
minimum  clearance  is  found  to  be  adequate. 

▼ 

Diesel  Engine  Problems  Include 
Many  Unsolved  Questions 

That  many  difficult  hurdles  remain  to  be  surmounted 
in  Diesel  engine  application  featured  a  recent  discussion 
of  this  subject  before  the  Boston  section  of  the  A.S. 
M.E.,  following  an  extended  paper  on  the  field  of  the 
oil  engine  in  modern  power  development  by  Elliott  Earl, 
consulting  engineer,  Boston.  The  author  maintained 
that  the  oil  engine  industry  had  been  one  of  the  few  to 
hold  its  own  during  the  past  four  years,  criticised  former 
tendencies  to  exaggerate  the  value  of  the  oil  engine,  pic¬ 
tured  its  progress,  stressed  the  importance  of  giving  this 
type  of  prime  mover  the  same  study  lavished  on  steam¬ 
generating  equipment  and  urged  continued  dissemination 
of  over-all  performance  and  cost  data.  Load  character¬ 
istics  are  important  in  ultimate  results,  studying  at  least 
60  days  per  year.  Frequent  peaks  are  disturbing  to  tlie 
best  economy.  The  most  important  engineering  prob¬ 
lems  remaining  are  the  suitable  silencing  of  Diesel  -  n- 
gines  and  elimination  of  vibration. 

H.  J.  Klotz  of  the  Stone  &  Webster  Engineering  C  or- 
poration  emplasized  the  importance  of  clearly  defining 
the  basis  of  comparison  in  contrasting  steam  and  Diesel 
plants.  Changes  in  fuel  price  may  outweigh  compara¬ 
tively  large  differences  in  thermal  efficiency.  General 
statements  as  to  the  comparative  operating  economies  of 
steam  and  Diesel  plants  are  misleading  and  should  he 
avoided.  Too  much  stress  cannot  be  laid  upon  the  proi)er 
treatment  and  cooling  of  Diesel  jacket  water,  and  scale 
cannot  be  tolerated  if  continuous  operation  is  desired. 
Some  means  must  be  provided  for  dissipating  the  heat 
from  the  cooling  water  in  summer.  Some  may  be  used 
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in  the  hot  water  heating  system,  hut  this  means  of  ah- 
sorl)ing  heat  is  usually  inefficient,  and  some  type  of  cool¬ 
ing  tower  or  forced  draft  surface  air  cooler  is  required. 
(  ity  water  is  too  costly  to  use  once  and  discharge  into 
the  sewer.  Extreme  care  must  he  exercised  to  remove 
all  solid  matter,  wax  and  other  foreign  material  from  the 
fuel  oil.  A  simple  strainer  is  insufficient  and  a  filter  or 
centrifugal  separator  is  necessary. 

Results  of  the  o])eration  of  Diesel  engines  to  date  indi¬ 
cate  that  Mr.  Earl’s  claim  of  an  inevitable  trend  away 
from  the  large  central  station  for  certain  classes  of  pow’er 
production  is  far  from  being  an  accomplished  fact.  The 
widest  adoption  of  Diesel  equipment  so  far  has  occurred 
in  areas  where  large  power  stations  are  not  economically 
feasible  because  of  the  length  of  transmission  lines  in¬ 
volved,  hut  where  Diesels  are  indicated  because  of  fuel 
or  water  supply  conditions.  “Much  remains  to  he  accom¬ 
plished  before  the  smaller,  high-speed  Diesel  engine  can 
lie  considered  to  have  inaugurated  a  general  trend  away 
from  central  station  power.”  said  Mr.  Klotz.  “Besides 
justifying  itself  economically,  it  must  overcome  the  ob¬ 
jections  of  noise,  vibration,  and  space  required,  which 
are  very  .serious  in  the  usual  central  station  territory.” 

( )tto  Xonnenbruck  maintained  that  Diesels  should  be 
standardized  like  electric  generators  and  all  complexities 
eliminated.  He  declared  that  what  is  needed  is  an  engine 
which  will  run  six  months  to  a  year  without  stopping. 
It  co.sts  from  $80  to  $100  per  kilowatt  to  install  a  Diesel 
plant  complete,  and  on  this  investment  the  j)lant  must 
earn  at  least  $13  a  year,  or  5  mills  per  kilow’att-hour  for 
fi.xed  charges  if  the  out])ut  is  .^,000  kw.-hr.  ])er  kilowatt 


of  caj^acity.  Fuel  oil,  lubricating  oil  and  repairs  demand 
another  5  mills.  Labor,  in  a  three-shift  plant,  cannot  be 
had  for  much  less  than  $4,500  a  year.  In  a  100-kw. 
plant  labor  will  cost  2  cents  per  kilowatt-hour  and  in  a 
1,000-kw.  installation  probably  2  mills. 

\V.  G.  Starkweather,  Boston,  cited  the  utilization  of 
larger  Diesel  units  in  municipal  plants  and  commented 
on  the  advantage  of  keeping  down  the  number  of  cylin¬ 
ders.  Where  these  run  up  to  ten  or  twelve  per  engine 
the  crankshaft  becomes  unduly  long  and  is  liable  to  end- 
expansion  and  defective  operation.  Despite  excellent  en¬ 
durance  records,  the  speaker  advocated  checking  up  pins 
and  bearings  every  1,000  hours,  removing  cylinder  heads 
every  2,000  hours  and  checking  liners  for  wear,  and 
every  3,000  hours  shutting  down  the  entire  unit  for  gen¬ 
eral  inspection.  Diesel  engines  are  not  built  to  carry 
more  than  10  per  cent  overload,  so  that  careful  selection 
of  size  is  important,  with  enough  units  to  carry  over  the 
peak.  The  oil  consumption  curve  is  very  flat  at  dif¬ 
ferent  loads  and  the  economy  of  small  sizes  approximates 
that  of  larger  units.  The  speaker  contended  that  where 
Bunker  C  oil  can  be  obtained  at  75  cents  a  barrel  (42 
gal.),  a  kilowatt-hour  can  be  generated  for  5  to  7  mills 
on  a  good  load  factor,  with  fixed  charges  at  12  per  cent. 
While  licensed  engineers  are  not  required  for  the  opera¬ 
tion  of  Diesels  in  Massachusetts,  it  is  best  to  have  first- 
class  engineers  in  charge.  Such  equipment  is  not  fool¬ 
proof.  Conditions  for  Diesel  service  are  particularly 
favorable,  Mr.  Starkweather  said,  where  the  load  factor 
is  over  50  per  cent,  and  also  where  the  heat  of  jacket 
water  and  exhaust  gases  can  be  saved. 
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Electrical  Industry  More  Active 
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Electrical  manufacturing  plants 
are  becoming  increasingly  active,  al¬ 
though  the  recovery  has  not  carried 
them  as  far  along  the  road  to  the  level 
of  former  years  as  some  other  in¬ 
dustries  have  gone.  Measured  by 
energy  consumption,  July  was  the 
fourth  consecutive  month  in  an  ad¬ 
vance  which  has  amounted  to  50  per 
cent  since  March.  Compared  with 
July  of  last  year,  when  the  downward 
sweep  was  in  full  swing,  activity  has 
increased  42  per  cent. 

Operations  of  some  individual 
plants  have  been  fluctuating  quite 
widely,  but  the  variations  have  largely 
balanced  out  in  the  totals  for  the  in¬ 
dustry,  so  that  no  discoverable  trend 
is  revealed  as  to  the  diflferent 
branches. 


Monthly  Index  of  Electrical 
Manufacturing  Activity 
Adjusted  to  26  working  days 
Base:  Average  Month,  1923-1935 


Month  19.30  1931  1932  1933 

January  .  156.2  146.6  120.0  74.0 

February  .  165.2  154.3  122.2  83.3 

March  .  153.0  126.1  102.9  75.0 

April  .  164.9  138.1  95.6  89.4 

May  .  158.0  136.7  92.8  104.1 

June  .  160.2  135.2  83.1  106.9 

July  .  148.5  133.4  79.2  112.8 

August  .  152.2  126.9  67.6  _ 

September  ....  150.0  132.6  81.4  .... 

October  .  140.6  130.4  80.9  _ 

November  ....  137.5  126.9  85.6  .... 

December  .  132.4  123.5  76.0  .... 
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31  Canadian  Homes 

Complete 

COMPLETE  electric  lieatiiig  of  31  residences  in 
the  province  of  Quebec  and  one  in  Ontario  was 
supplied  on  an  experimental  basis  djiring  the  win¬ 
ter  of  1932-33  for  two  distinct  purposes.  One  was  to  aid 
in  the  creation  of  additional  income  for  utilities  tem¬ 
porarily  having  excess  power.  The  other  was  to  obtain 
a  fairly  definite  idea  of  the  rate  which  may  be  obtained 
from  fairly  well-to-do  householders  for  such  use,  so  the 
|xissibilities  of  this  service  as  a  permanent  source  ot  rev¬ 
enue  may  l)e  considered. 

An  extensive  report  has  just  recently  been  presented 
by  the  Canadian  Electrical  Association*  on  the  results 
obtained  without  commenting  on  the  advisability  of 
building  such  a  load.  In  this  report  are  presented  the 
type  and  cost  of  apparatus,  methods  of  installation  and 
cost  and  results  obtained  as  measured  by  cost  and  satis¬ 
faction  in  comparison  with  fuel.  Only  a  few  of  the  high 
spots  can  be  presented  here,  and  the  reader  is  referred 
to  the  complete  rejxirt  for  details. 

The  installations  in  Quebec  were  made  by  the  local 
electric  utility  at  its  own  expense.  Payment  for  the  use 
of  the  efiuipment  and  energy  consumed  was  made  by  the 
householder  under  a  two-year  contract  which  provides 
a  minimum  charge  to  cover  the  company  expenses  and 
a  fixed  annual  charge  set  at  the  average  annual  cost  of 
fuel  consumed  in  heating  the  particular  residence  during 
the  three  previous  years,  as  near  as  could  be  obtained. 

Actual  results  of  these  experiments  showed  that  in  the 
aggregate  68.5  per  cent  of  the  installation  cost  is  earned 
the  first  year  if  surplus  power  used  is  not  valued,  and 


*Room  409,  Power  Bmldhig.  Montreal. 


Season  of  Electric  Heat 


that  the  average  return  for  energy  used  turned  out  to  he 
0.24  cent  per  kilowatt-hour.  This  figure  was  about  OO 
])er  cent  of  that  expected  from  calculations  involving 
the  total  amount  of  fuel  reported  and  assumed  efficiencies 
of  fuel  heating.  Based  on  these  tests  maximum  dematid 
per  house  averaged  25.54  kw.  The  average  demand  per 
house  for  the  season  was  10.31  kw.  and  for  February 
was  14.15  kw.  For  these  periods  the  average  load  fac¬ 
tors  were  43.5  and  58.5  per  cent,  respectively.  The  total 
maximum  demand  was  not  measured,  hut  is  expected  tf) 
approach  the  total  connected  demand  on  exceptionally 
cold,  windy  days,  for  the  house  temperatures  were  kept 
up  to  normal  at  such  times.  This  is  probably  better 
service  than  had  formerly  been  had  with  other  fuels. 

Results  obtained  in  27  houses  divided  into  four  groups 
classified  by  size,  construction,  type  of  heating  and  ex¬ 
posure  to  wind  are  given  in  Table  I.  Additional  data  are 
given  in  Table  II  for  the  individual  houses. 

It  was  concluded  that,  because  of  the  cleanliness,  com¬ 
fort  and  convenience  obtained  by  the  users  of  these 
installations,  those  who  can  afford  a  little  additional  ex¬ 
pense  would  be  willing  to  pay  0.5  cent  per  kilowatt- 
hour  rather  than  disj^ense  with  the  service  after  several 
years’  enjoyment,  particularly  if  the  rate  is  raised  gradu¬ 
ally'  as  they  learn  to  effect  greater  economy  in  the  use  of 
electric  heat,  which  is  possible  to  a  surprising  degree  in 
the  average  residence. 

Among  ob.servations  made  in  the  report  are:  (a)  The 
exceptionally  good  construction  and  more  sheltered  loca¬ 
tion  of  the  majority  of  houses  in  group  A  give  them  an 
advantage  over  others.  In  comparison  with  group  D, 
which  is  representative  of  ordinarily  good  construction. 


Table  I — Electric  House-Heating  Data  for  Typical  Groups 


Group  A — Well  built  of  stone,  brick  or  he.ivy  wood  construction;  automati¬ 
cally  controlled  hot-water  system;  located  in  town  X  and  very  moderately 
exposed  to  wind. 

Group  B — One  of  wood  with  walls  61Ied  with  sawdust  and  two  of  brick  veneer; 
manually  controlled  hot-water  system;  located  in  town  Y  and  moderately 
exposed  to  wind. 


Group  C — Wood  construction  with  uninsulated  walls;  automatic  pipele^s- 
furnace  hot-air  heating;  located  in  town  Z  with  severe  wind  exposure. 

Group  D — Wood  construction  with  walls  and  roof  insulated  with  precast 
insulex;  automatic  hot-water  heating;  located  in  town  Z  with  very  severe  wind 
exposure. 


, -  .  _  - 

-  Heating  Seasor 

1  1932  33- 

- V 

- - 

- Month 

of  February - 

- 

Item 

A 

B 

C 

D 

A 

B 

C 

D 

Number  of  houses . 

9 

3 

7 

8 

9 

3 

7 

8 

Gross  volume  per  house  in  cu.  ft . 

54.700 

23,900 

16,500 

20,500 

54,700 

23,900 

16,500 

20.500 

Net  volume  per  house  in  cu.  ft . 

43,900 

13,800 

9,800 

12,100 

43,900 

13,800 

9,800 

12.100 

Ratio  of  net  to  gross  volume  . 

..  0.8026 

0.5774 

0.5939 

0.5902 

0.8026 

0.5774 

0,5939 

0.5902 

Kw.-hr.  per  house . 

90,839 

61,993 

42,554 

64,344 

13,513 

8,169 

5,568 

8.717 

Kw.-hr.  per  M.  cu.  ft.  gross  volume . 

1660.6 

2593.0 

2579.0 

3138.7 

247.0 

341.7 

337.5 

425.2 

Kw.-hr.  per  M.  cu.  ft.  net  volume . 

.  2069.2 

4492.3 

4342.2 

5317.7 

307.8 

592.0 

568. 1 

720.4 

Av.  kw.  i)er  house . 

13.8 

9.4 

6.5 

10.0 

20.4 

12.2 

8.3 

15  0 

Av.  kw.  i>er  M.  cu.  ft.  gross  volume . 

..  0.2534 

0.3959 

0.3936 

0.4790 

<>.3676 

.5085 

0.5022 

0.6327 

•4v.  kw.  per  M.  cu.  ft.  net  volume . 

..  0.3158 

0.6856 

0.6627 

0.8116 

0.4580 

0.8810 

0.8454 

1.3720 

Kw.  maximum  demand  per  house . 

34.5 

13.7 

14.8 

26.3 

34.5 

13.7 

14.8 

26.3 

Kw.  maximum  demand  per  M.  cu.  ft.  gross  volume  . 

..  0.6307 

0.5732 

0.8969 

1.2829 

0.6307 

0.5732 

0.7879 

1.2829 

Kw.  maximum  demand  per  M.  cu.  ft.  net  volume . 

.  0.7859 

0.9927 

1.5102 

2.1736 

0.7859 

0.9927 

1.3265 

2.  1756 

Load  factor  in  per  cent . 

40.18 

69.07 

43.88 

37.34 

58.28 

88.71 

56.15 

49.32 

Degree-days  below  70  deg.  F . 

11.238 

1 1,925 

11,288 

11,288 

1,630 

1,770 

1,650 

1  650 

Kw.-hr.  per  M.  cu.  ft.  gross  volume  per  degree-day . 

0.1478 

0.2175 

0.2285 

0.2781 

0. 1515 

0.1931 

0.2045 

0  2577 

Kw.-hr.  per  M.  cu.  ft.  net  volume  per  degree-day . 

.1841 

220.33 

.3767 

120.00 

0.3848 

99.00 

0.471 1 
161.88 

0. 1888 

0.3345 

0.3443 

0  4367 

Dollars  revenue  per  M.  cu.  ft.  gross  volume  . 

4  03 

5.01 

6.01 

7.90 

Dollars  revenue  per  M.  cu.  ft.  net  volume  . 

5.02 

8.70 

10.  13 

13.37 

Equivalent  fuel  cost  per  Kw.-hr.  in  cents  . 

0. 2426 

0  1936 

0.2326 

0.2516 
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Table  II — Electric  House-Heating  Data  for  Individual  Installations 

Kw.-Hr.  per  M. 


Type 

Cu.  Ft. 

of 

Cu.  Ft. 

Gross  Volume 

Con- 

Gross 

per  Degree-day 

No. 

Type  of  House  Construction 

Group 

trol  Volume  Below  70  Deg.  F. 

1 

Brick  veneer  and  stucco . 

A 

a 

60,000 

0.  1084 

2 

Stone  and  wood-shingle  siding. 

m 

89,000 

0. 1405 

3 

Wood  with  2  in.  pre-cast  insulex 

D 

a 

27,520 

0.2452 

4 

Stone,  3  in.  hair  felt,  plaster. . . 

A 

a 

76,000 

0. 1252 

5 

Brick  veneer . 

a 

37,000 

0. 1087 

6  Wood,  practically  no  cellar,  100 

years  old . . . 

7  Cement  block 


8  Wood . 

9  Brick . 

10  Brick . 

1 1  Wood  and  prepared  roofing . 

12  Wood . 

15  Brick  veneer  and  stucco . 

1 4  Wood  with  2  in.  pre-cast  insulex . 

15  Wood . 

16  Wood  with  2  in.  pre-cast  insulex  . 

17  Wood  with  rigid  insulating  wall- 

board  . 

18  Wood  with  2  in.  pre-cast  insulex . 

1 9  Wood  with  2  in.  pre-cast  insulex . 

20  W  ood . 

21  Brick . 

22  Wood . 

23  W<kk1. . 

24  Wood . 

25  Wood  with  2  in.  pre-cast  insulex. 

26  Wood  with  2  in.  pre-cast  insulex. 

27  Wood . 

28  Wood  with  2  in.  pre-cast  insulex. 

29  Wood  with  sawdust  filler . 

30  Brick  veneer .  . 

31  Brick  veneer . 

32  Stucco,  partially  insulated t  •  •  •  • 


A 

a 

36,200 

0.3251 

A 

a 

27,000 

0.  1697 

A 

a 

51,000 

0.2020 

A 

a 

68,000 

0. 1384 

A 

a 

82,000 

0.0868 

A 

a 

27,000 

0. 1807 

C 

a 

14,600 

0.2100 

A 

a 

65,000 

0.1333 

D 

a 

1 3,200 

0.3439 

C 

a 

14,400 

0.2228 

D 

a 

19,600 

0.2313 

a 

20,100 

0.2780 

D 

a 

1 5,900 

0.2699 

D 

a 

19,600 

0.2519 

C 

a 

15,600 

0.2695 

m 

83,000 

0.1798 

C 

a 

19,800 

0.1743 

C 

a 

15,600 

0.2718 

C 

a 

15,500 

0.2364 

D 

a 

28,300 

0.2630 

D 

a 

27,300 

0.3116 

C 

a 

17,955 

0.3215 

D 

a 

13,200 

0.3488 

B 

m 

22,660 

0.1897 

B 

m 

24,600 

0.2562 

B 

m 

24,600 

0.2030 

m 

33,800«I 

0.0883t 

Est. 

Equivalent 
Fuel  Costs 

Kw.-Hr. 

Max. 

per 

for 

Dollars 

Kw.-Hr. 

Season* 

Contract 

(cents) 

73,090 

$200.00 

0.2736 

140,510 

Meter  rate 

76  160 

205.00 

0.2692 

106,910 

210.00 

0. 1964 

87,170 

250.00 

0.2868 

132,240 

340.00 

0.2571 

51,480 

200.00 

0.3885 

115,790 

200.00 

0.1727 

105  820 

273.00 

0.2580 

79  990 

190.  Ou 

0.2375 

54,840 

120.00 

0.2188 

34,600 

95.00 

0.2746 

97.390 

250.00 

0.2567 

51,240 

110.00 

0.2147 

51.330 

106.00 

0.2065 

51,180 

125.00 

0.2442 

63,080 

160.00 

0.2537 

48,430 

120.00 

0.2478 

55,730 

205.00 

0.3678 

47,460 

96.00 

0.2023 

167,730 

390.00 

0.2325 

38,970 

90.00 

0.2309 

47,860 

105.00 

0.2194 

41,370 

96.00 

0.2321 

84,020 

205.00 

0.2440 

96.020 

205.00 

0.2135 

36,290 

105.00 

0.2893 

51,970 

120.00 

0.2309 

51,260 

120.00 

0.2341 

75,170 

120.00 

0.  1596 

59,550 

120.00 

0.2015 

25,950t3ct.Kw.- 

hr.  0.5000 

♦Based  on  data  for  period  Oct.  I-Feb.  28,  inclusive,  with  slight  adjustments  in  some  cases  due  to  installa¬ 
tion  being  not  quite  complete  prior  to  Oct.  I. 

tFor  sesison  1931-32.  Data  from  experiment  conducted  by  tenant  anxious  to  keep  heating  costs  at  a 
minimum.  Temperature  range  65  to  70  deg.  F.  Heated  floor  area  1,207  sq.  ft.  Location  Ottawa.  Ont.  .411 
appliances  considered  as  heaters,  including  uninsulated  water  tank  with  3,000-watt  element  in  biisement. 
.4ir  heaters  located  in  individual  rooms  used  for  heating.  Maximum  recorded  peak  14  kw. 

'Estimated,  a  .4utoinatic  control  by  thermostat,  m  Manual  control  by  safety  switch  or  other  means. 


the  saving  in  power  consumption  by  group  A  is  47  per 
cent  referred  to  gross  volume  and  61  per  cent  by  net 
volume.  The  saving  in  maximum  demand  is  even 
greater — 51  per  cent  by  gross  volume  and  64  per  cent 
by  net  volume.  The  greater  saving  in  demand  reflects 
the  reduced  effect  of  windy  days  on  group  A  bouses. 

fb)  Regulation  of  temperature  by  hand  in  group  B 
houses,  through  a  switch  in  the  basement,  is  believed  to 
leatl  to  a  higher  average  energy  consumption  per  unit  of 
volume,  as  it  is  easier  to  open  a  window  than  cut  off  the 
povver. 

(c)  The  houses  of  group  C,  heated  by  air  from  a 
single  register,  require  18  per  cent  less  energy  than  the 
hot  water  heated  houses  of  group  D,  due  apparently  to 
the  fact  that  they  are  a  little  more  sheltered  from  wind 
than  those  of  group  D,  necessity  of  keeping  average 
house  temperature  below  70-72  deg.  F.  to  avoid  excessive 
tenijjeratures  near  register  and  conditions  conducive  to 
opening  the  windows  in  group  D  houses. 

(d)  The  air  thermostat  when  applied  to  hot-water 
systems  is  more  economical  of  energy  than  the  water 
thermostat. 

Tlie  units  used  for  the  hot-water  heating  were  of  the 
electrode  type,  consisting  of  a  4x23- in.  iron  tank  con¬ 
taining  a  1^-2-in.  (diameter)  iron  electrode,  the  assembly 
bein  r  piped  in  parallel  with  the  fuel-fired  hot-water  fur¬ 
nace  j  previously  used.  They  were  rated  at  25  kw.,  but 
tested  up  to  300  per  cent  rating,  and  operated  at  31  kw. 


with  full  satisfaction.  In  some  of  the 
larger  houses  two  electrode  heaters 
were  used  per  installation,  one  being 
automatically  controlled  and  the 
other  manually. 

The  hot-air  heaters  consisted  of 
metal-clad  space  heaters  rated  at  20 
kw.  and  mounted  within  the  jackets 
of  “pipeless”  hot-air  furnaces.  The 
circuit  was  split  into  three  groups — 
one  8-kw.  automatically  controlled 
and  one  8-kw.  and  one  4-kw.  manu¬ 
ally  controlled. 

Each  heater  installation  is  sup¬ 
plied  single  phase  at  440  or  550-volt 
( dej^ending  on  local  primary  condi¬ 
tions)  from  special  four-wire  circuits 
fed  by  step-down  transformers. 

Based  on  eight  hot-water  installa¬ 
tions  involving  single  heaters  the  cost 
of  everything  from  supply  end  of 
service  entrance  to  and  including 
heater  averaged  $118.28  per  installa¬ 
tion.  The  corresponding  figure  for 
eleven  two-unit  installations  was 
$219.80  per  installation.  Seven  hot¬ 
air  heater  installations  averaged 
$157.65  apiece.  Exclusive  of  the 
capital  costs  of  transformers,  which 
were  either  spares  or  rented,  the 
average  cost  per  installation  for  out¬ 
side  service  facilities  was  $69.96  per 
installation.  The  total  average  instal¬ 
lation  cost,  excluding  development 
and  transformer  costs,  w’as  $241.79 
])er  installation. 

The  electrode  heater  has  a  defi¬ 
nite  temperature-load  characteristic 
as  the  specific  resistance  of  the  water  changes  with 
temperature.  With  high-resistance  water  at  125  deg. 
temperature  the  heater  takes  about  4  kw.  By  adding 
7^  oz.  of  soda  ash  to  the  water  in  one  installation  the 
corresponding  demand  could  be  increased  to  around 
17  kw.  and  rose  to  only  32  kw.  at  200  deg.  F.  Provision 
is  made  so  that  soda  ash  may  be  injected  into  the  systems 
to  avoid  sluggish  temperature  rise.  Experience  indicated 
that  this  would  not  have  to  be  done  more  than  two  or 
three  times  a  season  with  closed  hot-water  systems. 

Particular  attention  was  given  to  observation  of  ex¬ 
plosive  gas  generation.  Samples  were  collected  from  the 
top  of  the  heater  and  radiators  on  the  second  and  third 
floors.  The  maximum  per  cent  of  oxygen  was  found  in 
a  700-cu.cm.  sample  collected  over  a  period  of  22  days, 
when  the  heater  demand  ranged  20-32  kw.  The  analysis 
showed  4  per  cent  oxygen  by  volume,  25  per  cent  hydro¬ 
gen  and  the  remainder  inert  gas.  The  sample,  like  all 
others,  was  non-explosive  when  subjected  to  an  electric 
spark.  When  sufficient  air  was  added  to  cause  combus¬ 
tion  in  the  presence  of  a  spark  a  mild  explosion,  lacking 
any  appreciable  force,  resulted,  not  even  injuring  the 
thin  glass  container. 

One  electrode  heater  which  was  examined  for  deterio¬ 
ration  after  operating  the  equivalent  of  one  heating  sea¬ 
son  showed  no  physical  deterioration,  except  for  a  thin 
black  deposit  on  the  electrode  composed  of  organic  ma¬ 
terial  and  hvdrated  iron  oxide. 
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Device  Indicates  Grease  for 
Turb  ine  NVicket  Gates 

By  B.  B.  BESSESEN 

Supfrintcndcni  IVilson  Dam  Pouter  Plant,  I  lorcncc,  Ala. 

In  trying  to  hit  upon  a  more  positive  method  of  lubri¬ 
cating  submerged  turbine  bearings  locatetl  where  they 
cannot  be  readily  inspected  an  improved  lubricating 
scheme  was  devised  for  one  of  the  large  turbines  at 
Muscle  Shoals.  Even  with  care  it  bad  been  difficult  to 
know  just  bow  well  the  up])er  and  lower  bearings  of  the 
turbine  wicket  gate  were  l)eing  lubricated  by  estimating 
a  certain  amount  of  grease  passing  through  when  the 
cock  was  turned.  .\  central  pressure  system  is  used  as  a 
source  of  sui)ply.  The  reservoir  is  acted  on  by  air  pres¬ 
sure  of  175  to  200  11).  in  this  case.  The  pressure  neces¬ 
sary  dei)ends  on  the  grease  friction  of  the  lines. 

Formerly  when  a  grease  cock  was  opened  by  the  oiler 
at  the  time  of  greasing  a  bearing  be  estimated  the  time 
necessary  for  sufficient  grease  to  flow.  Xo  account  was 
taken  of  the  difference  in  friction  in  the  connecting  pipes 
because  of  the  different  distances  each  cock  is  placed  from 
the  central  su])ply  and  pressure  source.  The  grease  cocks 
for  the  turbine  wicket  gates  are  connected  to  a  circular 
supply  line  about  the  top  of  the  turbine  bousing.  This 
circular  line  is  of  such  a  length  that  enough  friction  i> 
set  up  to  cause  grease  to  flow  only  about  half  as  fast 
when  using  a  grease  cock  at  the  end  of  the  line  as  com- 
])ared  to  the  speed  of  flow  when  using  a  cock  near  the 
grease  meter. 

The  task  reEjuires  a  positive  indication  of  flow  of 
lubricant.  At  first  a  rotary  indicator  somewhat  similar 
to  a  gear  i)umi)  was  tried  without  success.  Then  the 


Arrows  show  the  direction  of  flow. 


principle  of  a  moving  plunger  was  tried  and  found  to  li  • 
satisfactory  in  the  form  shown  in  the  illustration. 

Certain  precautions  were  found  necessary,  among 
which  were  valves  with  true  seats  and  cut-off  to  hold  and 
direct  the  lubricant.  Proper  proportioning  of  the  pipe 
connections  was  also  necessary  to  take  care  of  friction. 
The  effective  areas  of  the  piston  head  were  as  near  equ  d 
as  possible  on  both  sides  in  order  to  get  approximately 
ecjual  pressure  to  force  the  grease  out  on  the  opposite 
end  of  the  cylinder.  Another  thing  that  had  to  be  ovei- 
come  was  air  leakage  ])ast  the  i)iston.  This  was  done  by 
using  jlouble  cup  leathers.  Cood  seating  valves  were  abo 
necessary  to  prevent  air  leakage  from  the  pressure 
system  which  caused  erratic  movements  of  the  indicator. 
The  operators  are  much  ])leased  with  the  indicator  be¬ 
cause  they  are  sure  the  ])roper  amount  of  grease  is  re¬ 
ceived  by  each  bearing  every  time  it  is  greased.  There 
seems  to  be  approximately  a  60  to  70  per  cent  saving  of 
grease. 


Equipment  Costs 
from  Fifteen-Mile  Falls 

From  the  field  sheets  of  the  New  England  Power 
Association  system  have  been  taken  the  following  items 
of  equipment  cost  included  in  certain  ])ortions  of  the 
Fifteen-Mile  Falls  development  on  the  upper  Connecticut 
River.  The  plant  rating  is  156.0(X)  kva. 

Generators  and  Direet-C'onnerted  Exciters: 

Four  39.000-kva..  90  per  cent  power  factor.  13.8- 
kv..  three-phase,  60-cycle,  vertical  shaft  (senerators, 

1  38.5-r.p.m.,  umbrella  type,  each  with  one  2I0-kw., 

250-volt  and  one  25-kw.  pilot  exciters.  Generators 
have  high-speed  excitation,  high  reactance  (short- 
circuit  ratio  1.25)  double  amortisseur  windings  in 
rotor,  efficiency  over  97.5  per  cent. 


Generator  contract  (machines  erecte*') . 

'$891,300 

Transient  reactance  test . 

350 

Four  sets  of  resistors . 

655 

2972  gal.  lubricating  oil . 

1,300 

Miscellaneous . 

856 

Haulage,  etc . 

18,726 

Total . 

$913,187 

$5. 85  per  kva. 

Power  House  Cranes; 

Two  1 1  S-ton  cranes  with  1  5-ton  auxiliary  hoists  and 
60-ft.  lO-in.  span  (main  hoist,  50  hp.;  auxiliary,  30  hp,; 
trolley  travel,  15  hp.;  bridge  travel,  30  hp.) 

Two  cranes . 

$41,050 

Two  crane  hixiks  and  crossbars . 

450 

One  lifting  beam . 

3,211 

Inspection,  testing  and  erei’tion . 

4,526 

Miscellaneous . 

108 

Total . 

$49,345 

$21  4  jier  ton 

Transformer  Service  Crane: 

One  90-ton,  30-ft.  span  (erected) . 

$16,016 

$178  per  ton 

Transformers,  Main  Power  Step-up; 

Fourteen  water-cixded  transformers,  13.8  kv. 
to  220  kv.  (four  banks  of  three  single-phase  units 
each  and  two  spares),  non-resonating,  each  trans¬ 
former  1 3,000  kva. 

Banks  erei'ted . 

$506,451 

rating 

$3.78  per  kva. 

Transformer  Oil  Storage  Tanks: 

One  12.000-gal  and  three  8,500-gal.,  }-in.  plate, 
rivet  and  welded  coiistruction . 

$2,408 

6.4  rents  per 

One  transformer  service  truck . 

$1,112 

gal.  cap.,  ity 

Oil  Circuit  Breakers,  Main  230  Kv. : 

Seven,  rating  800  amp.,  230  kv. 

Cost,  excluding  foundations,  with  breakers  erected.  ... 

$339,160 

$48,451  e.  1 

Rack  Rake 

One  15-ft.  5-in.  rack  rake,  with  5-hp.  motor,  in¬ 
stalled  . 


$7,285 
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Men  of  the  Industry 


H.  C.  Abell  Resigns  Offices  in 
Bond  &  Share  Group 

Harry  C.  Abell,  prominently  identified 
with  the  Electric  Bond  &  Share  group 
of  public  utilities  since  1921,  has  re- 
>igned  all  offices  and  directorates  in  that 
company  and  its  affiliates  and  is  re¬ 
tiring  from  active  business.  Mr.  Abell 
has  been  a  vice-president  of  the  Electric 
Bond  &  Share  Company  since  he  joined 
tlie  system  in  1921  and  has  been  presi¬ 
dent  of  the  National  Power  &  Light 
Company  since  its  formation  in  1925. 
In  addition  to  these  offices,  he  has  re- 
litKjuished  his  position  as  director  of 
.National  Power  »&  Light  Company,  as 
vice-president  and  director  of  Electric 
Power  &  Light  Corporation,  as  director 
and  chairman  of  the  Memphis  Power  & 
Light  Company  and  as  vice-president 
and  director  of  the  New  Orleans  Pub¬ 
lic  Service  Company. 

Mr.  Abell  was  born  in  Winnipeg, 
.Man.,  and  was  graduated  from  the 
Armour  Institute  of  Technology  as  a 
bachelor  of  science  in  electrical  engi¬ 
neering  in  1897.  He  was  employed  as 
an  apprentice  by  the  Canadian  Pacific 
Railway  in  1889,  and  later  served  with 
the  Belding  Motor  Company  of  Chi¬ 
cago.  the  Canadian  General  Electric 
Company,  the  Anchor  Line  and  the  In¬ 
ternational  Navigation  Company.  Fol¬ 
lowing  service  in  the  Spanish-American 
W  ar,  he  became  associated  with  Emer- 
.son  McMillin  &  Company,  which  super¬ 
vised  public  utility  companies,  and  later 
served  with  .American  Light  &  Trac¬ 
tion  Company,  which  was  sponsored  by 
the  McMillin  interests.  For  a  numf)er 
of  years  Mr.  Abell  took  an  active  inter- 
e^t  in  the  activities  of  the  National 
Electric  Light  Association,  having 
served  as  treasurer,  and  also  in  the 
American  Gas  Association,  being  a  past- 
president  of  that  society. 

▼ 

.St.w'ley  WTnhorne  has  been  desig¬ 
nated  by  Governor  Ehringhaus  as  public 
utilities  commissioner  of  North  Caro¬ 
lina.  Mr.  W’inborne  has  served  as  a 
member  of  the  present  commission  of 
three  members,  which,  by  an  act  of  the 
E'  vl  Legislature,  will  cease  to  function 
January  1. 

H.  C.  Thom.\s,  who  has  been  con¬ 
nected  with  the  W'estinghouse  Electric 
&  Manufacturing  Company  continuously 
since  1910  with  the  exception  of  a  short 
period  of  time  spent  in  military  service, 
Ini .  been  appointed  sales  manager  for 
‘Alicarta”  products.  During  his  asso¬ 


ciation  with  the  W’estinghouse  organ¬ 
ization  he  has  been  in  the  repair  depart¬ 
ment,  supply  department,  salesman  in 
the  St.  Louis  office,  assistant  to  the 
manager  of  the  merchandising  depart¬ 
ment,  New  York,  in  Mansfield,  Ohio, 
and  in  East  Pittsburgh,  leaving  the  posi¬ 
tion  of  assistant  to  the  general  works 
manager  there  to  assume  his  new  duties. 

• 

H.\RRy  S.  Rogers,  since  1927  dean 
of  the  school  of  engineering,  Oregon 
State  College,  Corvallis,  has  resigned 
to  become  president  of  the  Brooklyn 
Polytechnic  Institute.  Brooklyn.  N.  Y. 
Dean  Rogers  became  identified  with  the 
staff  of  Oregon  State  in  1920  after 
holding  the  professorship  of  hydraulic 
engineering  at  the  University  of  Wash¬ 
ington.  His  successor  at  Oregon  State 
College  has  not  been  announced. 

• 

Llewelly.n'  EIva.ns,  superintendent  of 
the  Tacoma  Light  &  Power  Department, 
has  been  appointed  consulting  technician 
for  the  Muscle  Shoals  project  by  A.  E. 
Morgan,  chairman  of  the  Tennessee 
X’alley  Power  Authority.  Mr.  Evans  has 
been  granted  a  leave  of  absence  of  from 
three  to  six  months  by  the  Tacoma 
department. 

• 

E'rederic  a.  Schaff  has  been  elected 
president  of  Combustion  Engineering 
Company,  Inc.,  New  York,  recently  or¬ 
ganized  to  take  over  the  properties  of 
International  Combustion  Engineering 
Corporation  and  affiliated  companies. 
Other  officers  include  Joseph  V.  Santry, 
executive  vice-president;  Robert  M. 
Gates,  vice-president  in  charge  of  sales ; 
Martens  H.  Isenberg,  vice-president  in 
charge  of  production,  and  John  Van 
Brunt,  vice-president  in  charge  of  engi¬ 
neering. 

E'ran'k  E.  Case,  assistant  to  the  en¬ 
gineer  of  the  transportation  department 
of  the  General  Electric  Company  at 
E>ie,  Pa.,  has  retired  after  42  years  of 
service  with  the  company.  Entering 
the  employ  of  the  Thomson-Houston 
Company  at  Lynn,  Mass.,  in  1891,  he 
later  served  as  engineer  of  the  railway 
etjuipment  department  at  Schenectady, 
and  subsequently  was  transferred  to 
the  Erie  works,  where  he  was  placed 
in  charge  of  the  motor  and  locomotive 
design  divisions  in  addition  to  railway 
control.  In  1930,  when  the  design  sec¬ 
tions  of  the  transportation  department 
were  consolidated  with  the  general 
engineering  division,  he  became  assist¬ 
ant  to  the  engineer  of  the  department. 


More  than  100  patents  were  taken  out 
by  Mr.  Case,  particularly  in  the  field 
of  control  equipment.  On  four  occa¬ 
sions  he  was  sent  to  Europe  in  con¬ 
nection  with  engineering  problems  of 
foreign  customers  of  the  General  Elec¬ 
tric  Company. 

• 

Howell  Ellis,  who  retired  from  the 
Indiana  Public  Service  Commission  re¬ 
cently  after  eight  years  of  service,  has 
announced  the  formation  of  Ellis  & 
Guenther,  public  utility  counselors,  with 
headcjuarters  in  Indianapolis.  W.  J. 
Guenther,  formerly  engineer  of  the 
commission,  is  the  other  member  of  the 
firm.  Prior  to  his  appointment  to  the 
commission  Mr.  Ellis  was  its  secretary 
and  previously  was  an  Indianapolis 
newspaper  reporter.  Mr.  Guenther  is 
a  graduate  of  Purdue  University  and 
for  eight  years,  prior  to  commission 
service,  was  with  the  Westinghouse 
Electric  &  Manufacturing  Company. 

• 

A.  C.  WiNGO,  design  and  construction 
engineer  of  the  city  of  Los  Angeles.  De¬ 
partment  of  Water  and  Power,  has  been 
temporarily  transferred  to  Denver  to 
work  with  engineers  of  the  S.  Re¬ 
clamation  Bureau  on  the  design  of 
Hoover  Dam  power  house.  Mr.  Wingo. 
who  has  long  been  associated  with  the 
bureau  and  has  had  diversified  expe¬ 
rience  on  the  design  and  construction 
of  power  plants  of  all  types,  will  act  in 
a  consulting  and  advisory  capacity  on 
the  design  and  layout  of  the  portion  of 
the  power  plant  which  will  be  devoted 
to  the  seven  115,000-hp.  generators 
which  represent  the  city  of  Los  Angeles’ 
share  of  power  to  be  obtained  from  this 
project. 

T 

OBITUARY 

Alden  B.  Wheeler,  vice-president  of 
the  Gamewell  Company.  Newton.  Mass., 
and  for  some  years  its  New  England 
sales  manager,  died  at  the  Boston  City 
Hospital  August  17  as  the  result  of  an 
automobile  accident.  He  was  born  at 
Littleton,  Mass.,  74  years  ago  and  had 
been  connected  with  the  company  for  45 
years. 

• 

W.  B.  .Anthony,  assistant  to  the 
president  of  the  Oklahoma  Gas  &  Elec¬ 
tric  Company  for  the  past  ten  years, 
died  .August  11  at  the  Norman  Hospital 
after  an  illness  of  a  year.  Mr.  .Anthony 
was  a  representative  in  the  fir.st  three 
state  legislatures  and  also  served  as 
speaker  of  the  House.  He  was  a  mem¬ 
ber  of  the  State  Capital  Commission 
from  1913  to  1919.  then  became  city 
manager  of  Walters  until  1923,  when  he 
joined  the  Oklahoma  Gas  &  Electric 
Company.  Mr.  .Anthony  was  63  years 
of  age. 
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New  Equipment  Aval  lable 


Oil-Immersed, 
Explosion-Proof  Switch 

Oil-ininiersed  combination  switch,  clesiji- 
nated  as  CK70()8,  for  use  in  class  1, 
^roup  D  hazardous  gas  locations,  has 
been  announced  by  the  General  Electric 
Company.  The  switch  is  available  in 
three  sizes  for  motors  up  to  50  hp.  at 
440  volts.  The  combination  switch  con¬ 
sists  essentially  of  three  parts :  A  mag¬ 
netic  switch,  a  motor  circuit  switch  and 
a  thermal  overload  relay  which  is  reset 
by  a  plunger  extending  through  the  ton 
cover.  These  ])arts.  together  with  all 
connections,  are  located  6  in.  below  the 
surface  of  the  oil  in  an  oil-filled  tank  of 
welded  construction.  The  tank,  which 
is  welded  from  heavy  sheet  steel,  is  sup¬ 
ported  from  the  top  cover  by  four  wing 
Itolts.  Handles  on  the  sides  of  the  tank 
facilitate  its  removal. 

The  magnetic  switch  used  is  of  the 
same  general  construction  as  all  General 
I'.lectric  magnetic  switches.  The  motor 
switch  is  a  manual  contactor  with  a 
sturdy  snap-action,  quick-make,  quick- 
break  mechanism.  This  kind  of  discon¬ 
necting  device  is  particularly  suitable  for 
fiperation  under  oil.  The  operating 
handle  of  the  motor  circuit  switch  is 
interlocked  with  the  tank  so  that  the 
tank  cannot  be  removed  unless  the  motor 
circuit  switch  is  open. 

T 

Arrester  Shows  High 
Effici  ency  of  Dust  Removal 

An  improved  arrester  wliich  has  a  b’'’'b 
etficiency  of  dust  removal,  averaging 
about  95  per  cent  t\)r  many  installations, 
has  been  otYered  to  .\merica  by  C.  Q. 
Gampbell,  220  Bingham  Street,  Eitts- 
burgh.  Pa.  There  is  also  quite  a  reduc¬ 
tion  in  sulphur  fumes;  one  installation, 
which  was  designed  especially  for  re¬ 
moval  of  suljdiur  gases,  obtained  100 
l>er  cent  removal  of  these  gases  and  100 
j»er  cent  removal  of  solids  in  the  stack 
gas.  it  is  claimed.  Known  as  the 
"llanrez  Modave”  dust  arrester  it  has 
no  moving  parts. 

Some  of  the  improvements  are :  I'lie 
gases  to  be  cleaned  are  brought  in  con¬ 
tact  with  a  continuously  changing  film 
of  water  flowing  over  the  entire  sur¬ 
face  of  the  vertical  concave  surfaced 
elements :  this  flow  is  controlled  from  a 
tank  above  the  elements,  where  a  con¬ 
stant  level  is  maintained  l>v  a  float 
valve.  The  elements  are  made  of  high- 
graile  cast  iron  and  are  hollow.  Water 
jiasses  into  each  element  from  the  head 
lank  and  then  overflows  the  upjier  edges 


of  the  elements  and  runs  down  the  sides 
in  an  unbroken  film.  The  gases  enter 
the  arrester  at  right  angles  to  the  main 
axes  of  the  elements  and  pass  through 
in  a  swirling  manner,  bringing  the  dust 
particles  in  contact  with  the  film  of 
water.  The  dust  particles  become  en¬ 
trained  in  the  water  film,  are  carried 
to  the  bottom  tank  in  the  machine  and 
are  drawn  off  by  regulating  valves.  The 
dust-laden  water  can  then  be  wasted  or 
clarified  and  recirculated,  depending  on 
local  conditions  and  requirements. 

T 

Safety  Strap  with 
New  Features 

Mathias  Klein  &  Sons,  Chicago,  111., 
have  announced  a  new  safety  straj) 
known  as  “Klein-Kord.”  It  is  made  of 
four-ply,  heavy,  close-woven,  long- 
fiber  cotton  fabric,  each  laid  in  live 
rubber  which  is  vulcanized  to  the  fabric 
by  a  process  similar  to  that  used  in 
making  automobile  tire.  In  regular 
transmission  belting  the  longtitudinal 
fibers  carry  the  load.  The  cross  fibers 
are  much  lighter,  and  for  this  reason 
when  used  as  linemen’s  safety  straps 
it  is  necessary  to  assemble  with  a  fric¬ 
tion  type  buckle  to  avoid  slitting  at 
the  tongue  of  the  regular  buckle,  which 
invariably  takes  place  at  a  comparatively 
light  load. 

Some  of  the  advantages  are :  Great 
tensile  strength :  full  factor  of  safety ; 
long  wear  in  service :  extremely  tough, 
resists  damage  from  accidental  cuts : 
weatherproof ;  uniformity  of  thickness 
and  strength,  and  can  be  made  in  any 
length  re(|uired. 

T 

The  Corcor.w’-Brow.x  C'om- 

r.\.\Y,  Cincinnati,  has  announced  a 
meter  inclosure  known  as  the  C-R  14. 
Made  of  rust-resisting  silicon  aluminum 
alloy,  this  is  the  smallest  meter  inclos¬ 
ure  for  outdoor  metering  on  the  market, 
according  to  the  manufacturer.  It  is 
ample  in  size  to  accommodate  any  type 
of  bottom-connected  meter  in  general 
use,  disconnect  and  test  device  with  ade- 
(juate  wiring  space,  it  is  claimed. 

I^EI.I.ET  I.ICHTXIXG  .\RRESTERS  for  pole 
mounting,  as  offered  by  the  General 
hdectric  Company,  have  been  improved 
to  involve:  a  single  series  gap  in  a 
sf’aled  chamber,  assuring  permanent  ex¬ 
clusion  of  atmospheric  influences :  a 
clamp-type  ground  terminal,  which 
saves  time  and  expense  when  install¬ 
ing  ;  and  a  dual  hanger,  for  mounting 


the  arrester  individually  or  in  combina¬ 
tion  with  a  fuse  cutout.  The  new  units 
retain  the  inherent  operating  principles 
and  characteristics  of  the  previous 
designs.  They  are  available  in  three 
ratings:  neutral  arrester,  300  to  1,000 
volts;  phase  arresters,  1,000  to  3,00(/ 
volts  delta.  3,000  to  5,(K10  volts 
grounded  UV ;  and  phase  arrester. 
3,000  to  6.000  volts  delta.  5,000  to  9,00( 
volts  grounded  Y. 

T 

Outdoor  Meter  Box 

Exceptionally  compact  aluminum  out¬ 
door  meter  boxes  have  been  announced 
by  the  Square  D  Company.  Detroit, 
Mich.  The  wiring  method  indicates  en¬ 
trance  of  the  service  through  the  top. 
Load  wires  are  then  brought  out  through 
the  bottom  or  the  back  of  the  box,  a^ 
I)referred.  Ample  wiring  space  is  pro¬ 
vided  by  the  fact  that  the  meter  and 
the  test  block  are  elevated  from  the 
back  of  the  bo.x,  permitting  wires  to 
be  run  underneath.  The  new  test  block 
employs  the  sequence  of  two-in,  two- 
out,  the  line  connections  being  brought 
into  the  meter  through  the  two  left- 
hand  legs  and  the  load  through  the 
two  right-hand  legs.  Semi-rigid  meter 
connectors  permit  the  meter  terminal 
chamber  to  slide  down  over  them  with 
ease. 

T 

Single-stage,  belt-driven  compres¬ 
sors  designed  for  heavy-duty  service, 
designated  as  class  ES,  have  been  an¬ 
nounced  by  the  Ingersoll-Kand  Com- 
jiany.  New  York.  'I'liese  compressors 
have  one  horizontal,  double-acting 
cylinder,  operate  at  motlerate  speeds  and 
are  available  in  sizes  from  10  to  125  hp. 
and  for  discharge  pressures  from  5  to 
150  11).  They  are  suitable  wherever  full¬ 
load.  continuous  service  is  required  and 
wherever  power  cost  is  an  important 
consideration.  Low  air  speeds  and  small 
pressure  losses  obtained  by  a  liberal 
design  of  air  passages  and  valves  in¬ 
sure  maximum  economy. 

SlIARPSVILl.E  FIVE  -  MINUTE  OU¬ 
CH  ANGER,  a  time  saver  for  motorists  dt- 
signed  to  simplify  the  routine  of  chang¬ 
ing  automobile  motor  oil.  has  been  an¬ 
nounced  by  the  Sharpsville  Boiler 
Works  Company,  .Sharpsville,  Pa.  With 
the  oil  changer  it  is  no  longer  necessar\ 
for  a  garage  attendant  to  crawl  under 
the  car,  open  a  petcock  and  let  gravity 
drain  the  crankcase.  Electrically  driven 
pumps  suck  the  oil  from  the  crankcase 
through  the  dip-stick  hole  into  a  gla'^s 
tank,  where  the  car  owner  can  see  for 
himself  the  condition  of  the  oil.  If  it 
should  be  changed  the  attendant  merely 
throws  a  switch  and  the  oil  changer 
flushes  the  crankcase.  If  the  oil  is  in 
good  condition  a  reversible  pump  forci  ^ 
it  back  into  the  engine. 
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